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(54) CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device for an 
internal combustion engine capable of a stable control over an 
air/fuel ratio by delaying a timing to open an intake valve so as 
to enhance the flow speed of intake, and decreasing a fuel 
injection quantity for correction. 

SOLUTION: In a step 102, the temperature range of engine 
water is determined. If the range in which the evaporation 
characteristic of fuel depends upon temperature is determined 
to be from 0°C to 50°C, a step 103 is started (otherwise, a 
known control is effected). The timing to open the intake valve 
is delayed for the purpose of increasing the flow speed of 
intake, and a fuel injection time TAU, fuel injection timing and 
ignition timing 0ig are controlled according to the timing to open 
the intake valve in a step 104. Thus, since the amount of an 
adhering fuel can be reduced as the flow speed of the intake 
increases, the stable control over the air/fuel ratio can be 
effected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel injection valve arranged in order to inject a fuel, and the fuel-oil-consumption control 
means which controls the injection fuel quantity injected by said fuel injection valve, The open timing 
and/or the amount of lifts of the intake valve for opening and closing an internal combustion engine's 
inhalation-of-air path, and said intake valve the bulb adjustment device which can be set as arbitration, and 
by adjusting said bulb adjustment device according to operational status With the bulb adjustment device 
which sets up the open timing and/or the amount of lifts of said intake valve, and said bulb adjustment 
device The open timing and/or the amount of lifts of said intake valve are adjusted so that the inhalation-of- 
air rate of flow may improve. The control unit of the internal combustion engine characterized by having an 
adhesion fuel reduction means to amend so that the adhesion fuel which adheres said fuel oil consumption to 
an inhalation-of-air system may be reduced based on the open timing and/or the amount of lifts of the 
adjusted this intake valve. 

[Claim 2] It is the control unit of the internal combustion engine according to claim 1 which said bulb 
adjustment device is equipped with the lag control means which carries out the lag of the open timing of 
said intake valve, and is characterized by amending said adhesion fuel means so that the adhesion fuel which 
adheres the fuel oil consumption controlled by said fuel-oil-consumption control means to an inhalation-of- 
air system based on the lag of the open timing of said intake valve having been carried out by said lag 
control means may be reduced. 

[Claim 3] The control unit of the internal combustion engine according to claim 2 characterized by setting 
up so that a combustion chamber may be reached, when said intake valve begins to open said fuel injection 
timing by said fuel -injection-timing control means based on having the fuel-injection- timing control means 
which controls fuel injection timing of the fuel injected by the fuel injection valve, and the lag of the open 
timing of said intake valve being carried out by said lag control means. 

[Claim 4] The closed timing of the exhaust air bulb for opening and closing an internal combustion engine's 
flueway, and said exhaust air bulb by adjusting the 2nd bulb adjustment device which can be set as 
arbitration, and said 2nd bulb adjustment device When it has the 2nd bulb adjustment device which sets up 
the closed timing of said exhaust air bulb and the lag of said intake valve is carried out by said lag control 
means The control unit of the internal combustion engine according to claim 2 to 3 characterized by 
carrying out the tooth lead angle of the closed timing of said exhaust air bulb with said 2nd bulb adjustment 
device. 

[Claim 5] Said lag control means is the control unit of the internal combustion engine of any one publication 
of claim 2 characterized by controlling the open timing of said intake valve to a lag side rather than a top 
dead center location thru/or claim 4. 

[Claim 6] Said bulb adjustment device is equipped with the amount control means of valve lifts which 
controls the amount of lifts of said intake valve so that the inhalation-of-air rate of flow improves, and sets it 
after an internal combustion engine's starting between the colds. Said adhesion fuel reduction means It is 
based on the inhalation-of-air rate of flow improving by control of the amount of valve lifts by said amount 
control means of valve lifts. The control unit of the internal combustion engine according to claim 1 
characterized by amending the fuel oil consumption controlled by said fuel-injection control means so that 
the adhesion fuel adhering to an inhalation-of-air system may be reduced. 

[Claim 7] The closed timing of the exhaust air bulb for opening and closing an internal combustion engine's 
flueway, and said exhaust air bulb by adjusting the 2nd bulb adjustment device which can be set as 
arbitration, and said 2nd bulb adjustment device It has the 2nd bulb adjustment device which sets up the 
closed timing of said exhaust air bulb. The control unit of the internal combustion engine according to claim 
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6 characterized by carrying out the tooth lead angle of the closed timing of said exhaust air bulb with said 
2nd bulb adjustment device based on being controlled so that the amount of lifts of said intake valve raises 
the inhalation-of-air rate of flow by said amount control means of valve lifts. 

[Claim 8] The control unit of the internal combustion engine according to claim 6 to 7 characterized by 
setting up fuel injection timing by said fuel-injection-timing control means based on having the flxel- 
injection-timing control means which controls fuel injection timing of the fuel injected by the fuel injection 
valve, and the lag of the open timing of said intake valve being carried out by said lag control means. 
[Claim 9] The control unit of the internal combustion engine of any one publication of claim 1 which will be 
characterized by carrying out the tooth lead angle of the ignition timing by said ignition timing control 
means if said fuel oil consumption is amended so that the fuel which is equipped with the ignition plug for 
flying a spark to an internal combustion engine's combustion chamber and the ignition timing control means 
which controls the ignition timing by said ignition plug, and adheres to an inhalation-of-air system with said 
adhesion fuel reduction means may be reduced thru/or claim 8. 

[Claim 1 0] The control unit of the internal combustion engine of any one publication of claim 1 
characterized by to carry out control which amends said fuel oil consumption so that the fuel quantity in 
which an internal combustion engine's cooling water temperature which is equipped with a water 
temperature detection means detect an internal combustion engine's cooling water temperature, and is 
detected by said water temperature detection means adheres to an inhalation-of-air system with said 
adhesion fuel reduction means in the range from 0 degree C to 50 degrees C may be reduced thru/or claim 9. 

[Claim 1 1 ] Said adhesion fuel reduction means is the control unit of an internal combustion engine given in 
claim 4 and claim 7 which are characterized by having an increase-in-quantity amendment means at the time 
of the exhaust air bulb tooth lead angle which increases the quantity of said fuel oil consumption when the 
tooth lead angle of said exhaust air bulb is carried out with said 2nd bulb adjustment device. 
[Claim 12] The throttle valve arranged all over an inhalation-of-air path in order to adjust the inhalation air 
content inhaled at an inhalation-of-air path, It has the throttle-valve control means which adjusts said throttle 
valve according to operational status. When the intake valve aforementioned adhesion fuel reduction means 
has amended so that amendment for reducing an adhesion fuel may be performed and the quantity of said 
fuel oil consumption may be decreased The control unit of the internal combustion engine according to 
claim 1 1 characterized by controlling the opening of the throttle valve controlled by said throttle- valve 
control means so that the quantity of said inhalation air content is increased. 

[Claim 13] It has a starting judging means to judge an internal combustion engine's starting, and the middle 
maintenance device in which it was suitable for starting in the timing of said intake valve at the time of an 
internal combustion engine's starting. Said lag control means If judged with the internal combustion engine 
having started with said starting judging means The control unit of the internal combustion engine of any 
one publication of claim 2 characterized by carrying out the lag of the open timing of said intake valve from 
said predetermined open timing regulated by said middle maintenance device at the time of an internal 
combustion engine's starting thru/or claim 5. 

[Claim 14] For it having a standby detection means to detect an internal combustion engine's standby, and 
an internal combustion engine being half-standby by said standby ****** at the time of an internal 
combustion engine's starting, said lag control means is the control unit of the internal combustion engine 
according to claim 2 with which it is characterized by carrying out the lag of said intake valve at the time of 
an internal combustion engine's starting when detected. 

[Claim 15] Said standby detection means is the control unit of the internal combustion engine according to 
claim 14 characterized by for the catalytic converter which is arranged all over an internal combustion 
engine's flueway, and purifies the harmful gas component in exhaust gas not carrying out warming up, and 
detecting that an internal combustion engine is half-standby when an internal combustion engine is standby 
mostly. 

[Claim 16] Said half-standby detection means is the control unit of the internal combustion engine according 
to claim 1 5 characterized by detecting an internal combustion engine's half-standby based on at least one of 
the addition values of an internal combustion engine's cooling water temperature, the elapsed time after 
internal combustion engine starting, an intake-air temperature, and internal combustion engine rotational 
speed. 

[Claim 17] The closed timing of the exhaust air bulb for opening and closing an internal combustion 
engine's flueway, and said exhaust air bulb The 2nd adjustable valve timing device which can be set as 
arbitration, It has the 2nd valve timing control means which sets up the closed timing of said exhaust air 
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bulb. The 2nd valve timing control means The control unit of the internal combustion engine according to 
claim 4 characterized by including the control means corresponding to the period when the lag of the open 
timing of said intake valve is carried out by said lag control means, and the inhalation of air which controls 
the closed timing of said exhaust air bulb according to the open timing of said intake valve. 
[Claim 18] Said control means corresponding to inhalation of air is the control unit of the internal 
combustion engine according to claim 17 characterized by setting up the closed timing of said exhaust air 
bulb so that said intake valve may open after the clausilium of the period when the lag of the open timing of 
said intake valve is carried out by said lag control means, and said exhaust air bulb, and predetermined crank 
angle progress. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with the control unit of the internal combustion engine 
which carries out optimal control in what is equipped with the valve timing device which can be set as 
arbitration for the closing motion timing of an intake valve and/or an exhaust air bulb. 
[0002] 

[Description of the Prior Art] Before, in order to perform starting positive as control at the time of an 
internal combustion engine's starting, increase-in-quantity amendment of the fuel oil consumption at the 
time of starting is carried out, and what is controlled is known. As one of the reasons which performs 
increase-in-quantity amendment, it is mentioned in the time of starting between the colds that the lowness of 
the engine temperature influences the evaporation degree of a fuel. Some fuels which the evaporation degree 
of a fuel stops being able to evaporate easily, so that cooling water temperature is low, and are injected from 
an injector will adhere to an inhalation-of-air path or an intake valve. Thus, since adhesion fuels increased in 
number by the lowness of engine temperature, in the former, increase-in-quantity amendment of fuel oil 
consumption was performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since there was a possibility that the fuel quantity 
which flows into a combustion chamber when some adhesion fuels dissociate may become unstable when 
there are many fuels which adhere all over an inhalation-of-air path, combustion was not stabilized but 
accurate Air Fuel Ratio Control was difficult. 

[0004] This invention is being made in view of an above-mentioned problem, reducing the increase-in- 
quantity amendment currently performed conventionally, and reducing the fuel quantity which adheres all 
over an inhalation-of-air path, and aims at offering the control unit of the internal combustion engine which 
can carry out stable Air Fuel Ratio Control. 
[0005] 

It is [technical problem Means] Q f a ****** sake The fuel injection valve which according to invention of 
claim 1 is arranged in order to inject a fuel, The fuel-oil-consumption control means which controls the 
injection fuel quantity injected by said fuel injection valve, The open timing and/or the amount of lifts of the 
intake valve for opening and closing an internal combustion engine's inhalation-of-air path, and said intake 
valve the bulb adjustment device which can be set as arbitration, and by adjusting said bulb adjustment 
device according to operational status With the bulb adjustment device which sets up the open timing and/or 
the amount of lifts of said intake valve, and said bulb adjustment device The open timing and/or the amount 
of lifts of said intake valve are adjusted so that the inhalation-of-air rate of flow may improve. It has an 
adhesion fuel reduction means to amend so that the adhesion fuel which adheres said fuel oil consumption to 
an inhalation-of-air system may be reduced based on the open timing and/or the amount of lifts of the 
adjusted this intake valve. 

[0006] Thereby, since the inhalation-of-air rate of flow improves by the inhalation-of-air system, the 
adhesion fuel quantity adhering to an inhalation-of-air path can be reduced. For this reason, fuel oil 
consumption can be reduced and accurate Air Fuel Ratio Control can be realized. 

[0007] According to invention of claim 2, in the control device of an internal combustion engine according 
to claim 1, said bulb adjustment device is equipped with the lag control means which carries out the lag of 
the open timing of said intake valve, and said adhesion fuel reduction means is amended so that the adhesion 
fuel which adheres the fuel oil consumption controlled by said fuel-oil-consumption control means to an 
inhalation-of-air system may be reduced based on the lag of the open timing of said intake valve having 
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been carried out by said lag control means. 

[0008] Thereby, differential pressure arises to the pressure in an inhalation-of-air path, and the pressure of a 
combustion chamber by carrying out the lag of the open timing of an intake valve. By that of improvement 
in the inhalation-of-air rate of flow, the fuel quantity adhering to an inhalation-of-air path can be reduced by 
opening an intake valve, after differential pressure has arisen. Since it can prevent that the part dissociates 
by reduction of an adhesion fuel, Air Fuel Ratio Control can be carried out with a sufficient precision. 
[0009] According to invention of claim 3, in the control unit of an internal combustion engine according to 
claim 2, it has the fuel-injection-timing control means which controls fuel injection timing of the fuel 
injected by the fuel injection valve, and when said intake valve begins to open said fuel injection timing by 
said fuel-injection-timing control means based on the lag of the open timing of said intake valve being 
carried out by said lag control means, it sets up so that a combustion chamber may be reached. 
[0010] For example, if a piston begins to fall across a top dead center after the intake valve has closed, 
differential pressure will arise to the pressure of an inhalation-of-air path and a combustion chamber. Since 
the condition that an intake valve began to open is in the condition that differential pressure is the largest, 
the fuel which flows into a combustion chamber can be stirred good by setting up fuel injection timing so 
that the fuel injected by the fuel injection valve to this timing may reach. 

[001 1] According to invention of claim 4, it sets to the control unit of an internal combustion engine 
according to claim 2 to 3. The closed timing of the exhaust air bulb for opening and closing an internal 
combustion engine's flueway, and said exhaust air bulb by adjusting the 2nd bulb adjustment device which 
can be set as arbitration, and said 2nd bulb adjustment device When it has the 2nd bulb adjustment device 
which sets up the closed timing of said exhaust air bulb and the lag of said intake valve is carried out by said 
lag control means, the tooth lead angle of the closed timing of said exhaust air bulb is carried out with said 
2nd bulb adjustment device. 

[0012] If the tooth lead angle of the exhaust air bulb is carried out, the exhaust gas discharged by 
combustion will remain to a combustion chamber. Usually, by this invention, although there is a possibility 
that combustion may become unstable by the combustion gas which remained, since the inhalation-of-air 
rate of flow is raised by carrying out lag control of the intake valve and the gaseous mixture of a combustion 
chamber is made to stir good, even if it carries out the tooth lead angle of the exhaust air bulb and makes 
exhaust gas remain, it can prevent that combustion gets worse. Moreover, although harmful matter, such as 
unburnt HC gas, is contained in the component in exhaust gas, emission can be reduced because these 
unburnt gas constituents contribute to combustion again. 

[0013] According to invention of claim 5, in the control device of the internal combustion engine of any one 
publication of claim 2 thru/or claim 4, said lag control means is characterized by controlling the open timing 
of said intake valve to a lag side rather than a top dead center location. 

[0014] Thereby, in the condition that the intake valve has closed, since an intake valve is opened after an 
internal combustion engine's piston crosses a top dead center location, differential pressure arises to the 
pressure of an inhalation-of-air path, and the pressure of a combustion chamber. The inhalation-of-air rate of 
flow by which inhalation air flows into a combustion chamber by this differential pressure improves. 
[0015] For example, it is desirable to carry out the lag of the open timing of an intake valve so that it may 
become about this differential pressure more than 30KPa extent. 

[0016] According to invention of claim 6, it sets to the control device of an internal combustion engine 
according to claim 1 . Said bulb adjustment device It has the amount control means of valve lifts which 
controls the amount of lifts of said intake valve in the amount of lifts whose inhalation-of-air rate of flow 
improves, and sets after an internal combustion engine's starting between the colds. Said adhesion fuel 
reduction means By control of the amount of lifts of said intake valve, said amount control means of valve 
lifts amends the fuel oil consumption controlled by said fuel-injection control means based on the 
inhalation-of-air rate of flow improving so that the adhesion fuel adhering to an inhalation-of-air system 
may be reduced. 

[0017] Since it can prevent that can reduce the fuel quantity adhering to an inhalation-of-air path, some 
adhesion fuels in an inhalation-of-air path dissociate by reduction of an adhesion fuel, and combustion 
becomes unstable because this sets the amount of valve lifts as the amount of lifts whose inhalation-of-air 
rate of flow improves, accurate Air Fuel Ratio Control can be carried out. 

[0018] For example, in order to raise the inhalation-of-air rate of flow, it is good to make the amount of 
valve lifts smaller than the amount of lifts controlled by the usual operational status. By the amount of valve 
lifts being set up small, since the passage cross section for inhalation air to pass from an inhalation-of-air 
path to a combustion chamber becomes small, the inhalation-of-air rate of flow can be raised. 
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[0019] Furthermore, what is necessary is just to make fuel oil consumption small, for example to reduce 
warming-up increase-in-quantity amendment. Even if it sets up fuel oil consumption small, according to this 
invention, the fuel quantity adhering to an inhalation-of-air path can be reduced because the inhalation-of-air 
rate of flow improves. It can prevent some adhesion fuels dissociating and flowing into a combustion 
chamber by the ability of an adhesion fuel being reduced, and can prevent that combustion becomes 
unstable. 

[0020] According to invention of claim 7, it sets to the control unit of an internal combustion engine 
according to claim 6. The closed timing of the exhaust air bulb for opening and closing an internal 
combustion engine's flueway, and said exhaust air bulb by adjusting the 2nd bulb adjustment device which 
can be set as arbitration, and said 2nd bulb adjustment device When controlled by the amount of lifts which 
it has [ amount ] the 2nd bulb adjustment device which sets up the closed timing of said exhaust air bulb, 
and raises the amount of lifts of said intake valve by said amount control means of valve lifts as for the 
inhalation-of-air rate of flow The tooth lead angle of the closed timing of said exhaust air bulb is carried out 
with said 2nd bulb adjustment device. 

[0021] If the tooth lead angle of the exhaust air bulb is carried out, the exhaust gas discharged by 
combustion will remain to a combustion chamber. Usually, although there is a possibility that combustion 
may become unstable by the combustion gas which remained, in this invention, the inhalation-of-air rate of 
flow can be raised by controlling the amount of lifts of an intake valve. Since the gaseous mixture of a 
combustion chamber is made to stir good because the inhalation-of-air rate of flow improves, it is controlled 
that the fuel distribution by the combustion chamber becomes good, and combustion becomes unstable 
when a flame failure etc. arises. Moreover, although harmful matter, such as unburnt HC gas, is contained in 
the component in exhaust gas, emission can be reduced because these unburnt gas constituents contribute to 
combustion again. 

[0022] According to invention of claim 8, in the control unit of an internal combustion engine according to 
claim 6 or 7, it has the fuel-injection-timing control means which controls fuel injection timing of the fuel 
injected by the fuel injection valve, and fuel injection timing is set up by said fuel-injection-timing control 
means based on the lag of the open timing of said intake valve being carried out by said lag control means. 
[0023] It can set up so that the foel injected by the injector may reach a combustion chamber by this, when 
an intake valve begins to open. Thus, since a fuel can be made to flow into a combustion chamber if fuel 
injection timing is set up when the inhalation-of-air rate of flow is the biggest, the gaseous mixture of a 
combustion chamber can be stirred good. 

[0024] According to invention of claim 9, in the control unit of the internal combustion engine of any one 
publication of claim 1 thru/or claim 8, it has an ignition plug for flying a spark to an internal combustion 
engine's combustion chamber, and the ignition timing control means which controls the ignition timing by 
said ignition plug, and if it is amended so that the fuel which adheres to an inhalation-of-air system with said 
amendment means may be reduced, the tooth lead angle of the ignition timing will be carried out by said 
ignition timing control means. 

[0025] Since fuel oil consumption is amended so that an adhesion fuel may be reduced, Lean combustion is 
performed. By the Lean combustion, since torque falls compared with combustion by theoretical air fuel 
ratio, it can control that torque falls by carrying out the tooth lead angle of the ignition timing so that torque 
at this rate may be compensated. 

[0026] According to invention of claim 10, in the control unit of the internal combustion engine of any one 
publication of claim 1 thru/or claim 9, it has a water-temperature detection means detect an internal 
combustion engine's cooling water temperature, and control which amends said fuel oil consumption so that 
the fuel quantity in which an internal combustion engine's cooling water temperature detected by said water 
temperature detection means adheres to an inhalation-of-air system with said adhesion fuel reduction means 
in the range from 0 degree C to about 50 degrees C may be reduced is carried out. 
[0027] The evaporation property of a fuel is dependent on temperature in a 0 to about 50 degrees C 
temperature requirement. If temperature is low, it is hard coming to evaporate, and it will become easy to 
evaporate as it becomes high. Henceforth [ 50 degree C ], since it stops being dependent on temperature, as 
for an evaporation property, it is desirable to carry out this invention in an above-mentioned temperature 
requirement. 

[0028] According to invention of claim 1 1, in the control device of an internal combustion engine according 
to claim 4 or 7, said adhesion fuel reduction means is equipped with an increase-in-quantity amendment 
means at the time of the exhaust air bulb tooth lead angle which increases the quantity of said fuel oil 
consumption. 
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[0029] When the tooth lead angle of the exhaust air bulb is carried out, in order that the exhaust gas 
produced by combustion may remain to a combustion chamber, the inhalation air content which flows into 
the volume of a combustion chamber decreases. Since fuel oil consumption is set up according to an 
inhalation air content, an inhalation air content decreases because an exhaust gas remains to a combustion 
chamber, and it has a possibility that fuel oil consumption may run short by setting up the fuel oil 
consumption according to this. So, when performing tooth-lead-angle control of an exhaust air bulb while 
carrying out lag control of an intake valve, in order to reduce adhesion fuel quantity, and making exhaust 
gas remain to a combustion chamber, it can prevent that combustion becomes unstable by carrying out 
increase-in-quantity amendment of the fuel oil consumption. 

[0030] In order to adjust the inhalation air content inhaled at an inhalation-of-air path in the control unit of 
an internal combustion engine according to claim 1 1 according to invention of claim 1 2 The throttle valve 
arranged all over an inhalation-of-air path, and the throttle-valve control means which adjusts said throttle 
valve according to operational status, When said amendment means has amended compared with the 
amendment for reducing an adhesion fuel so that the quantity of said fuel oil consumption may be increased, 
the opening of the throttle valve controlled by said throttle- valve control means is controlled so that the 
quantity of said inhalation air content is increased. 

[003 1 ] It is desirable to set to the side which opens the opening of a throttle valve, and to amend an 
inhalation air content greatly as mentioned above, by setting up the amount of lifts of an intake valve small 
especially, by this, since there is a possibility that inhalation air contents may run short when the inhalation- 
of-air cross section of the inhalation-of-air path to a combustion chamber becomes small. 
[0032] In addition, in the internal combustion engine with which it has an idle speed control valve, the 
control bulb of an idle speed control valve may amend an inhalation air content here. 
[0033] According to invention of claim 13, it has a starting judging means to judge an internal combustion 
engine's starting, and the middle maintenance device in which it was suitable for starting in the timing of 
said intake valve at the time of an internal combustion engine's starting, and if judged with the internal 
combustion engine having put said lag control means into operation with said starting judging means, the 
lag of the open timing of said intake valve will be carried out from said predetermined open timing regulated 
by said middle maintenance device at the time of an internal combustion engine's starting. 
[0034] Since the intake valve has closed even if a piston falls across an inhalation-of-air top dead center by 
carrying out a lag from the timing of the intake valve held by the middle maintenance device by this after an 
internal combustion engine's starting is judged, a combustion chamber can be greatly set as negative 
pressure. Therefore, when big differential pressure arises to the pressure in an inhalation-of-air path, and the 
pressure of a combustion chamber and an intake valve opens, the inhalation-of-air rate of flow in an 
inhalation-of-air path improves. And the adhesion fuel quantity which adheres all over an inhalation-of-air 
path can be reduced because the inhalation-of-air rate of flow improves. 

[0035] According to invention of claim 14, in the control unit of an internal combustion engine according to 
claim 2, when a catalyst does not carry out warming up and an internal combustion engine is in standby 
mostly, an internal combustion engine judges that it is half-standby. Here, after an engine halt, after cooling 
water temperature begins to fall, the time of an internal combustion engine being in standby mostly is in the 
condition that the internal combustion engine was restarted, before having fallen. 

[0036] In such a case, since startability is stabilized compared with the time of starting between the colds, 
when carrying out the lag of the open timing of an intake valve, even if a charging efficiency worsens, it can 
start enough. Moreover, since the inhalation-of-air rate of flow becomes early and atomization of a fuel 
improves, the combustion condition of a fuel becomes good and can improve the emission at the time of 
starting. 

[0037] Moreover, since the lag of the open timing of an intake valve is already carried out at the time of 
starting, ignition lag control for catalyst early warming up can be immediately performed after starting. 
[0038] The catalytic converter which is arranged all over an internal combustion engine's flueway, and 
purifies the harmful gas component in exhaust gas does not carry out warming up of said standby detection 
means, and when an internal combustion engine is standby mostly, it is good according to invention of claim 
15, to detect that an internal combustion engine is half-standby. Moreover, if an internal combustion 
engine's half-standby is detected with a sufficient precision when at least one of the addition values of an 
internal combustion engine's cooling water temperature, the elapsed time after internal combustion engine 
starting, an intake-air temperature, and internal combustion engine rotational speed is used for said half- 
standby detection means by that of claim 1 6, things will more specifically be made. 
[0039] Moreover, in the control unit of an internal combustion engine according to claim 15, an internal 
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combustion engine's half-standby is detectable with a sufficient precision like invention of claim 16 by using 
at least one of the addition values of an internal combustion engine's cooling water temperature, the elapsed 
time after internal combustion engine starting, an intake-air temperature, and an internal combustion engine 
rotational frequency for an internal combustion engine's half-warming up. 

[0040] According to invention of claim 17, the 2nd valve timing control means controls the closed timing of 
said exhaust air bulb according to the period and the open timing of an intake valve that the lag control 
means carries out the lag of the open timing of an intake valve. 

[0041] When the lag of the open timing of an intake valve is carried out by this, according to the open 

timing of an intake valve, the closed timing of the optimal exhaust air bulb can be set up. 

[0042] Usually, even if an exhaust air bulb closes the valve, few clearances produce a predetermined period 

between an exhaust air bulb and a cylinder. In case the lag of the open timing of an intake valve is carried 

out like this invention and negative pressure is generated in a cylinder, it is greatly influenced of this 

clearance. 

[0043] Then, if it is made to set up like invention according to claim 18 so that said intake valve may open 
the closed timing of an exhaust air bulb after the clausilium of said exhaust air bulb, and predetermined 
crank angle progress, since the condition that the exhaust air bulb and the cylinder sealed certainly can be 
made, negative pressure can be efficiently generated in a cylinder by carrying out the lag of the closed 
timing of an intake valve. 
[0044] 

[Embodiment of the Invention] The 1st example which materialized this invention is explained according to 
a drawing below the <lst example>. Drawing 1 is the whole block diagram showing the engine control 
system concerning the 1 st example of the gestalt of this operation. 

[0045] In drawing 1, an engine 1 consists of a jump-spark-ignition-type four-cycle Taki cylinder internal 
combustion engine, and the inlet pipe 2 and the exhaust pipe 3 are connected to the suction port and exhaust 
air port, respectively. While the throttle valve 4 interlocked with the accelerator pedal which is not 
illustrated is formed, the intake-pressure sensor 29 for detecting the pressure of inhalation air is arranged by 
the inlet pipe 2. The opening of a throttle valve 4 is detected by the throttle sensor 20, and according to this 
sensor 20, the condition of a throttle close by-pass bulb completely is also combined, and it is detected. 
[0046] In the cylinder 6 which constitutes the gas column of an engine 1 , the piston 7 which reciprocates in 
the vertical direction of drawing is arranged, and this piston 7 is connected with the crankshaft which is not 
illustrated through a connecting rod 8. The combustion chamber 10 divided by the cylinder 6 and the 
cylinder head 9 is formed above a piston 7, and the combustion chamber 10 is open for free passage to said 
inlet pipe 2 and exhaust pipe 3 through an intake valve 1 1 and the exhaust air bulb 12. The coolant 
temperature sensor 17 for detecting the temperature of an engine cooling water is arranged by the cylinder 6 
(engine water jacket). 

[0047] Two catalytic converters 13 and 14 are arranged by the exhaust pipe 3, and these catalytic converters 
13 and 14 consist of a three way component catalyst for purifying three components called HC, CO, and 
NOx in exhaust gas. Compared with the catalytic converter 14 of the downstream, the capacity is small and, 
as for the catalytic converter 1 3 of the upstream, warming up immediately after engine starting has a role of 
the so-called, comparatively early start catalyst. In addition, the catalytic converter 1 3 of the upstream is 
formed in the location of about 300mm from an engine exhaust air port end face. 
[0048] The A/F sensor 15 which consists of a limiting current type air- fuel ratio sensor is formed, in 
proportion to the oxygen density in exhaust gas (or concentration of the carbon monoxide in a unburnt gas), 
it is a wide area and this A/F sensor 15 outputs a linear air-fuel ratio signal to the upstream of a catalytic 
converter 14. Moreover, 02 sensor 16 which outputs a voltage signal which is different by the rich and Lean 
side bordering on theoretical air fuel ratio (SUTOIKI) is formed in the downstream of this catalytic 
converter 14. 

[0049] electromagnetism — a high-pressure fuel is supplied to the drive-type injector 18 from the fuel- 
supply system which is not illustrated, and an injector 18 carries out injection supply of the fuel with 
energization at an engine suction port. The multipoint injection (MPI) system which has every one injector 
18 for every branch pipe of an inlet manifold consists of this examples. The ignition plug 19 arranged by the 
cylinder head 9 ignites with the high voltage for ignition supplied from the ignitor which is not illustrated. 
[0050] In this case, the injection fuel by the new mind and the injector 1 8 which are supplied from the inlet- 
pipe upstream is mixed in an engine suction port, and that gaseous mixture flows in a combustion chamber 
1 0 with valve-opening actuation of an intake valve 1 1 . The fuel which flowed in the combustion chamber 1 0 
is lit with the ignition sparks by the ignition plug 19, and combustion is presented with it. 
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[0051] Drive connection of the inspired air flow path cam shaft 21 for making an intake valve 1 1 open and 
close to predetermined timing and the exhaust side cam shaft 22 for making the exhaust air bulb 12 open 
and close to predetermined timing is carried out through the timing belt which is not illustrated at a 
crankshaft. The inspired air flow path adjustable valve timing device 23 of a hydraulic-drive type is formed 
in the inspired air flow path cam shaft 21 , and the exhaust side adjustable valve timing device 24 of a 
hydraulic-drive type is established as well as the exhaust side cam shaft 22. 

[0052] An inspired air flow path and the exhaust side adjustable valve timing devices 23 and 24 are 
established as a phase adjustment type adjustable valve timing device for adjusting the relative rotation 
phase between an inspired air flow path and the exhaust side cam shafts 21 and 22, and a crankshaft, 
respectively, and the actuation is adjusted according to the oil pressure control by the solenoid valve which 
is not illustrated. That is, according to the controlled variable of an inspired air flow path and the exhaust 
side adjustable valve timing devices 23 and 24, an inspired air flow path and the exhaust side cam shafts 21 
and 22 rotate to a lag or tooth-lead-angle side to a crankshaft, and the closing motion stage of inhalation of 
air and the exhaust air bulbs 1 1 and 1 2 shifts to a lag or tooth-lead-angle side to compensate for the 
actuation. 

[0053] The inspired air flow path cam location sensor 25 for detecting the rotation location of this cam shaft 
21 is formed in the inspired air flow path cam shaft 21, and the exhaust side cam location sensor 26 for 
detecting the rotation location of this cam shaft 22 is formed in the exhaust side cam shaft 22. 
[0054] The electronic control (ECU) 30 is constituted centering on the microcomputer which consists of 
CPU31, ROM32, RAM33, and backup RAM34 grade. ECU30 inputs each detecting signal of the above 
mentioned intake-pressure sensor 29, the A/F sensor 15, 02 sensor 16, a coolant temperature sensor 17, the 
throttle sensor 20, and the cam location sensors 25 and 26, and detects engine operation conditions, such as 
an air- fuel ratio (A/F) of the inhalation air content Qa, the catalyst upstream, and the downstream, the engine 
water temperature Tw, throttle opening, and a cam location, based on each detecting signal. Moreover, in 
addition to this, the criteria location sensor 27 which outputs a pulse signal for every 720-degreeCA, and the 
angle-of-rotation sensor 28 which outputs a pulse signal for every (every [ for example, ] 30-degreeCA) 
finer crank angle are connected, and ECU30 inputs the pulse signal from each [ these ] sensors 27 and 28 
into ECU30, and detects a criteria crank location (G signal) and an engine speed Ne to it. 
[0055] ECU30 controls the closing motion stage of the control of fuel injection by the injector 18, control of 
the ignition timing by the ignition plug 19, and the pumping bulbs 1 1 and 12 by the adjustable valve timing 
devices 23 and 24 based on various kinds of engine operation conditions detected like the above. 
[0056] Next, the flow chart of Maine in the gestalt of this operation is explained using drawing 2. First, it is 
judged whether the ignition switch (it is described as IG-SW below.) was turned on at step SI 01. If IG-SW 
is not turned on, this routine is ended as it is. On the other hand, if it is detected that IG-SW was turned on at 
step SI 01, it will progress to step SI 02, and it is judged whether an internal combustion engine's cooling 
water temperature is the predetermined range. What is necessary is just to perform the usual control, since 
the evaporation property of a fuel stops being dependent on temperature when from 0 degree C to about 50 
degrees C are desirable and exceeds about 50 degrees C as predetermined range. In addition, what is 
necessary is just to set up the predetermined range according to the evaporation property of the fuel instead 
of what is limited to about 50 degrees C which adheres in an inhalation-of-air path. Moreover, the effect of 
the rate of heavy of a fuel etc. may also be considered at this time. 

[0057] Here, if judged with cooling water temperature being except a predetermined temperature 
requirement, in order to perform the usual control, it progresses to step SI 06 thru/or step SI 08. At step 
SI 06, the target open timing VT 2 of the intake valve 1 1 according to operational status is computed. As the 
calculation approach of the target open timing VT 2, it is good by the calculation approach learned 
conventionally. If the target open timing VT 2 is computed at step SI 06, it will progress to step SI 07. At 
step SI 07, fuel injection duration TAU2, fuel injection timing 2, ignition timing thetaig2, etc. are computed 
by the approach conventionally learned according to an engine load. As a load, it is with engine MAP PM 
and rotational speed Ne, and the controlled variable which serves as the base according to this load is 
computed, various amendments are performed according to open and close timing, such as other loads, and 
operational status, an intake valve, and a final controlled variable is computed, for example. And at step 
SI 08, feedback control is performed and this routine is ended so that the open timing of an intake valve 1 1 
may be in agreement with target open timing. As feedback control, the PID control known conventionally is 
sufficient, and modern control may be used. Moreover, opening control may be used instead of feedback 
control. 

[0058] On the other hand, if judged with engine temperature being less than the predetermined range at step 
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SI 02, it will progress to step SI 03 and the target open timing of the intake valve 1 1 according to cooling 
water temperature will be set up. The target open timing VT 1 of an intake valve 1 1 is set up so that the 
inhalation-of-air rate of flow may be improved at the time between the colds. It is carrying out the lag of the 
open timing rather than the usual open position, and since the intake valve 1 1 has closed even if the piston 7 
fell from TDC, more specifically, differential pressure arises in cylinder indoor 1 0 and the inhalation-of-air 
path 2. Since differential pressure becomes large so that the amount of lags of an intake valve 1 1 is large, 
when an intake valve 1 1 opens, the big inhalation-of-air rate of flow will arise. The big inhalation-of-air rate 
of flow can occur that it is the timing which 30KPa extent generates as differential pressure, and the open 
timing of an intake valve 1 1 can evaporate the fuel which adheres in the inhalation-of-air path 2 with 
sufficient high rate. Moreover, if combustion stability etc. is considered on the occasion of a setup of the 
open timing of an intake valve 1 1, it will not restrict to this. 

[0059] Thus, a setup of the target open timing VT 1 computes the fuel injection duration TAU1 according to 
the open timing of an intake valve 11, fuel injection timing 1, and ignition timing thetaigl at step SI 04. (The 
detail of this step SI 04 is mentioned later.) And if fuel injection duration TAU1, fuel injection timing 1, and 
ignition timing thetaigl are set up, at step SI 05, feedback control will be carried out so that the real open 
timing of an intake valve 1 1 may be in agreement to target open timing, and this routine will be ended. As 
feedback control, the PID control known conventionally is sufficient, and modern control may be used. 
Moreover, opening control may be used instead of feedback control. Next, the flow chart for computing the 
fuel injection timing according to the open timing of an intake valve 1 1 as a subroutine of step SI 04 of 
drawing 2 is explained according to drawing 3. Synchronizing with the signal input from the crank angle 
sensor which is not illustrated among the various processings performed by ECU30, interrupt processing of 
the flow chart of drawing 3 is carried out to every 30[**CA]. In addition, suppose that fuel injection timing 
is the fuel-injection initiation timing by the injector 18 in the following explanation. 

[0060] First, the open timing of an intake valve 1 1 is detected at step S201, and it progresses to step S202. 
At step S202, a tooth-lead-angle and lag side is judged for the open timing of an intake valve 1 1 from TDC. 
When the open timing of an intake valve 1 1 is a lag side from TDC, it progresses to step S203. At step 
S203, the fuel injection timing according to the open timing of an intake valve 1 1 is computed on a map, and 
ends this routine. 

[0061] In addition,- since the inhalation-of-air rate of flow is in the condition whose aperture start of an 
intake valve 1 1 is improving most when the open timing of an intake valve 1 1 is a lag side from TDC, fuel 
injection timing is set up so that a fuel may arrive at the intake valve 1 1 neighborhood at the open timing of 
an intake valve 1 1 . According to the map shown in step S203 in consideration of this, when the open timing 
of an intake valve 1 1 is TDC, fuel injection timing is BTDC30"CA and it is the map on which the lag also of 
the fuel injection timing is carried out according to the lag of the open timing of an intake valve 1 1 being 
carried out. If it judges that an intake valve 1 1 is a lag side rather than TDC, fuel injection timing will be set 
up according to the open timing of an intake valve 1 1 . As mentioned above, since the inhalation-of-air rate 
of flow is improving when the open timing of an intake valve 1 1 is set to a lag side from TDC, fuel injection 
timing is set up so that a fuel may arrive at the combustion chamber 10 neighborhood to this timing. Thus, 
by setting up, since a fuel is stirred good in a combustion chamber 1 0, combustion stabilized by combustion 
in the Lean air- fuel ratio field can be performed. 

[0062] On the other hand, if the open timing of an intake valve 1 1 is a tooth-lead-angle side from TDC, it 
will progress to step S204, and the fuel injection timing according to the open timing of an intake valve 1 1 is 
computed on a map, and ends this routine. On this map, when the open timing of an intake valve 1 1 is TDC, 
fuel injection timing is set as BTDC30 t! CA, and it is set up so that the tooth lead angle also of the fuel 
injection timing may be carried out, as the open timing of an intake valve 1 1 carries out a tooth lead angle 
rather than TDC. 

[0063] Next, the flow chart for computing the fuel injection duration TAU1 according to the open timing 
and fuel injection timing of an intake valve 1 1 which were set up as mentioned above is explained according 
to drawing 4. The flow chart of drawing 4 shows the main routine for the fuel-injection control performed 
during operation of an internal combustion engine 1 among the various processings performed by ECU30, 
and interrupt processing is carried out to every 30[**CA] synchronizing with the signal input from a crank 
angle sensor. 

[0064] First, each input signal from the intake-pressure sensor 29, a coolant temperature sensor 17, a crank 
angle sensor, etc. is incorporated at step S301. Next, it shifts to step S302 and the engine rotational speed Ne 
is computed from the input signal (pulse number per unit time amount) of the crank angle sensor which is 
not illustrated. Next, it shifts to step S303 and an intake pressure PM is computed from the input signal of 
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the intake-pressure sensor 23 as a load in an internal combustion engine's 1 operational status. Next, it shifts 
to step S304 and the basic fuel injection duration TP is computed by the degree type (1) from the engine 
rotational speed Ne and MAP PM which were computed. 
[0065] 

[Equation 1] TP=f (NE, PM) ... (1) 

Next, the below-mentioned transient correction factor FAEW is computed by shifting to step S305. Next, it 
shifts to step S306 and the last fuel injection duration TAU is computed by the degree type (2) based on the 
correction factor according to the cooling water temperature computed by another routine of the transient 
correction factor FAEW and the air-fuel ratio feedback correction factor FAF which were computed at step 
S305, or others etc. 
[0066] 
[Equation 2] 

TAUl=TPx(l+FAF+--) xFAEW ... (2) 

Next, it shifts to step S307, and drive control of the injector 18 of the predetermined gas column 
distinguished by the input signal of a crank angle sensor is carried out, predetermined fuel oil consumption 
is supplied, and this routine is ended. 

[0067] Next, it explains based on the flow chart of drawing 5 which shows the procedure of the transient 
correction factor FAEW calculation computed at step S3 05 of the flow chart of drawing 4. Synchronizing 
with the signal input of a crank angle sensor, interrupt processing also of this flow chart is carried out to 
every 30[**CA] like an above-mentioned fuel-injection control routine. 

[0068] First, the warming-up increase-in-quantity correction factor Kl is set up at step S401 on the map 
based on the output value Thw acquired by the coolant temperature sensor 17. In an internal combustion 
engine's starting between the colds, since engine temperature is low, warming-up increase-in-quantity 
amendment is performed so that a flame failure may not occur in consideration of fuel quantity, friction of 
vertical motion of a piston, etc. which adhere in the inhalation-of-air path 2. The warming-up increase-in- 
quantity correction factor Kl performed here is a correction factor aiming at the fuel increase in quantity 
after starting known conventionally. 

[0069] Next, a correction factor 2 is set up at step S402. A correction factor K2 is set up based on the flow 
chart shown in drawing 6. In this flow chart, the correction factor K2 according to fuel injection timing is set 
up. First, the real open timing of an intake valve 1 1 is detected at step S501, and it progresses to step S502. 
And at step S502, the correction factor K2 for a map to amend fuel injection duration TAU1 based on the 
detected real open timing is computed. According to this map, it is amended so that fuel injection duration 
TAU1 may become short, when the real open timing of an intake valve 1 1 is a lag side from TDC, and when 
real open timing is TDC, it is set up so that it may not be amended. Thus, the reason to amend is for the 
inhalation-of-air rate of flow to improve by the differential pressure produced in the inhalation-of-air path 2 
and a combustion chamber 10, so that the lag of the open timing of an intake valve 1 1 is carried out. If the 
inhalation-of-air rate of flow improves, since the fuel quantity which adheres all over an inhalation-of-air 
path can be reduced, accurate Air Fuel Ratio Control can be carried out. Moreover, when the open timing of 
an intake valve 1 1 is a tooth-lead- angle side, a correction factor K2 is set up so that fuel injection duration 
TAU may become long. 

[0070] Although set up based on the real open timing of an intake valve 1 1 as mentioned above, a correction 
factor K2 may be set up according to fuel injection timing 1, as shown in drawing 7. Drawing 7 is a map 
which sets up a correction factor K2 according to fuel injection timing, and when fuel injection timing is 
ATDC30"CA, it sets up 1 as a multiplier for not amending. A small value is set as a correction factor K2 so 
that the lag of the fuel injection timing 1 is carried out, and fuel injection duration TAU1 may be shortened. 
Moreover, when fuel injection timing is a tooth-lead-angle side from ATDC30"CA, it sets up so that fuel 
injection duration TAU1 may become long. Since fuel injection timing 1 is set up according to the open 
timing of an intake valve 1 1, it can also set up the correction factor K2 of fuel injection duration TAU1 
based on fuel injection timing. 

[0071] And if a correction factor K2 is set up as mentioned above, it will progress to step S403, and the 
transient correction factor FAEW is computed according to a degree type (3), and this routine is ended. 
[0072] 

[Equation 3] FAEW=KlxK2 - (3) 

Below, the calculation of ignition timing thetaig performed in step SI 04 of the flow chart of drawing 2 is 
explained to a detail using the flow chart of drawing 9. First, at step S601, engine-speed Ne, the pressure-of- 
induction-pipe force PM, the engine water temperature Thw, and the real open timing of an intake valve 1 1 
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are read. A next step reads engine-speed Ne, the pressure-of-induction-pipe force PM, the engine water 
temperature Thw, and the real open timing of an intake valve 1 1 at step S601 , and an engine speed Ne, and 
the pressure-of-induction-pipe force PM and the engine water temperature Thw are because it becomes the 
parameter which computes a fundamental-points fire stage and the real open timing of an intake valve 1 1 
serves as a parameter which computes the correction value of a fundamental-points fire stage. At step S602, 
an engine speed Ne judges whether it is 400 or more rpm, at i.e., the time of starting. In order to stabilize 
combustion at the time of starting, ****** at the time of starting is judged at step S602 because it is 
necessary to carry out the lag of the ignition timing and to compute the ignition timing according to lag 
control of an intake valve 1 1 after starting on the other hand. If judged with Yes at step S602, it will shift to 
step 608, and fixed-point fire stage thetaconst beforehand set up at step S608 is stored in the predetermined 
address, and this routine is ended. If judged with no at step S602, it will shift to step S603, and the sensor 
output of a throttle position sensor is read at step S603, and a throttle valve judges whether it is a close by- 
pass bulb completely, i.e., an idle. At step S603, if judged with Yes, it will shift to step S605, and 
fundamental-points fire stage thetaBSE is computed from the property Fig. of the engine speed Ne and 
fundamental-points fire stage thetaBSE which are shown in drawing 13 at step S605, and it shifts to step 
S606. If judged with no at step S603, it will shift to step S604, and fundamental-points fire stage thetaBSE is 
computed from the map of the pressure-of-induction-pipe force PM beforehand memorized by ROM30b and 
an engine speed NE, and it shifts to step S606. At step S606, correction value thetaBLB is computed from 
the property Fig. of the engine water temperature Thw shown in drawing 10, and the real open timing of an 
intake valve 11, and it shifts to step S607. According to the property Fig. shown in drawing 10, correction 
value thetaBLB becomes small as engine water temperature becomes high. The value which added 
correction value thetaBLB according to the real open timing of an intake valve 1 1 from fundamental-points 
fire stage thetaBSE at step S607 is made into new ignition timing, this value is stored in the predetermined 
address, and this routine is ended. 

[0073] In the gestalt of this operation, since the inhalation-of-air rate of flow can be raised by carrying out 
the lag of the open timing of an intake valve 1 1, the adhesion ftiel which adheres in an inhalation-of-air path 
can be reduced. Since the conventional warming-up increase-in-quantity amendment can be reduced by 
reduction of an adhesion fuel, accurate Air Fuel Ratio Control can be performed and the control precision 
after starting can be raised. 

[0074] The timing chart when carrying out the gestalt of this operation is explained using (a) of drawing 12 
thru/or (f). In drawing 12 (a), the engine speed Ne is shown and it gets down, and after IG-SW is turned on 
(the inside of drawing, tO), it will be in a cranking condition. Then, first ** is performed, and if about 400 
rpm is reached as a predetermined rotational speed Ne, a starting judging (the inside of drawing, tl) will be 
performed. Then, it is set as the predetermined idle rotational speed Ne. Thus, if engine starting is 
performed, as shown in drawing 12 (b), engine cooling water temperature rises. With the gestalt of this 
operation, this engine cooling water temperature is performed in the range of 50-degree-C [ 0 degree C to ] 
(inside of drawing, t3) extent. The open timing of an intake valve 1 1 shows by drawing 12 (d). The bulb 
adjustment device in which the open timing of an intake valve 1 1 is set as arbitration cannot change timing 
of a bulb until this oil pressure rises to predetermined oil pressure, since it drives with oil pressure, about 
[ for this reason, / from after starting ] - 4- 5 seconds pass, and if oil pressure which can drive a bulb 
adjustment device is reached (the inside of drawing, t2), lag control of an intake valve 1 1 will be started. In 
the conventional starting control, as shown in the dotted line B in drawing, it is set up so that an intake valve 
1 1 may open by the tooth-lead-angle side. On the other hand, with the gestalt of this operation, as shown in 
the continuous line A in drawing, the inhalation-of-air rate of flow is raised by making the pressure of an 
inhalation-of-air path and a combustion chamber produce differential pressure by opening an intake valve by 
the lag side. At this time, a fuel flows into a combustion chamber in the condition that the inhalation-of-air 
rate of flow is improving by setting the timing to which the fuel injected reaches a combustion chamber as 
the timing which an intake valve 1 1 opens as shown in drawing 12 (e). The fuel which flowed enables 
combustion stabilized since it stirred good by the combustion chamber. In addition, since fuel injection 
duration TAU1 is amended with the gestalt of this operation at this time so that it may become short, the 
fuel quantity adhering to an inhalation-of-air path can be reduced, and accurate Air Fuel Ratio Control can 
be carried out. Furthermore, as shown in drawing 12 (c), torque is raised by carrying out the tooth lead angle 
of the ignition timing as compared with the conventional ignition timing shown by the dotted line all over 
drawing. 

[0075] As mentioned above, in 0 to 50 degrees C, engine temperature carries out the lag of the open timing 
of an intake valve 11, and performs control of fuel injection timing and ignition timing according to this. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2006 



JP,2002-242713,A [DETAILED DESCRIPTION] 



Page 10 of 17 



Furthermore, Air Fuel Ratio Control stabilized as fuel injection duration TAU1 was shown in drawing 12 (f) 
by shortening at this time is realizable. 

[0076] With the gestalt of this operation, the basic injection quantity is set up so that an air-fuel ratio may 
become near SUTOIKI. Although increase-in-quantity amendment conventionally known in order to 
stabilize combustion is performed after starting, the inhalation-of-air rate of flow is raised by carrying out 
lag control of the intake valve. For this reason, since the adhesion fuel which adheres all over an inhalation- 
of-air path can be reduced, accurate Air Fuel Ratio Control can be carried out. Moreover, since the fuel 
which flows into a combustion chamber because the inhalation-of-air rate of flow improves is stirred good at 
a combustion chamber, the distribution bias of a fuel can be reduced, stable combustion can be performed, 
and aggravation of DORABIRI by a flame failure etc. can also be prevented. 

[0077] Moreover, also when it controls by air- fuel ratio Lean, it is possible to apply the gestalt of this 
operation. In this case, based on the pressure-of-induction-pipe force Ne and an engine speed Ne, the basic 
injection quantity TP is set up so that it may become a Lean air- fuel ratio, and increase-in-quantity 
amendment according to cooling water temperature which is known conventionally is performed. By 
carrying out the lag of the intake valve at this time, since the inhalation-of-air rate of flow is raised, adhesion 
**** which adheres all over an inhalation-of-air path can be reduced. Since the cause by which the air- fuel 
ratio of some adhesion fuels dissociating gets worse by reduction of an adhesion fuel is reduced, accurate 
Air Fuel Ratio Control can be carried out. In the Lean combustion, as compared with SUTOIKI control, 
since fuel oil consumption is small, it is controlled that an air-fuel ratio becomes unstable with an adhesion 
fuel. Especially, in the Lean combustion, since it is easy to produce torque fluctuation, by controlling like 
the gestalt of this operation, it can carry out, after the accurate Lean combustion starting, and aggravation of 
DORABIRI, such as torque fluctuation, can be prevented. 

[0078] the gestalt of this operation — setting — a fuel-oil-consumption control means — steps 104 and 107 of 
the flow chart of drawing 2 — a bulb adjustment device — steps 105 and 108 of the flow chart of drawing 2 - 
- an adhesion fuel reduction means — step 502 of drawing 6 — a fiiel-injection-timing control means is made 
into the flow chart of drawing 3, and a lag control means makes considerable [ of the water temperature 
detection means ] to a coolant temperature sensor 17, respectively, and functions on step 105 of drawing 2. 
[0079] In the 1st example of <the 2nd example>, Air Fuel Ratio Control stabilized by reducing warming-up 
increase-in-quantity amendment of a fuel, carrying out the lag of the open timing of an intake valve 1 1 for 
the purpose of the improvement in precision of fuel-injection control, and carrying out the tooth lead angle 
of the ignition timing was made possible. The reason in which accurate Air Fuel Ratio Control is possible is 
that it can reduce the adhesion fuel adhering to an inhalation-of-air path since the inhalation-of-air rate of 
flow improves by carrying out the lag of the open timing of an intake valve 1 1 . 

[0080] The exhaust gas discharged by the flueway is made to flow back to a combustion chamber again by 
setting the closing motion timing of an exhaust air bulb as adjustable with the gestalt of this operation (it is 
henceforth described as internal EGR.). Emission can be reduced by making an exhaust gas remain to a 
combustion chamber, and making the unburnt gas constituents in an exhaust gas contribute to combustion 
again by performing this control during lag control of the intake valve 1 1 carried out in the 1st example. 
[0081] A setup of the target close timing of the exhaust air bulb 12 is explained using the flow chart of 
drawing 14. It is judged whether lag control of an intake valve 1 1 is carried out at step S701 . Here, this 
routine will be ended if judged with lag control of an intake valve 1 1 not being carried out. On the other 
hand, if judged with lag control carrying out, it will progress to step S702 and the real open timing of an 
intake valve 1 1 will be detected. And at step S703, if it responds to the real open timing of an intake valve 
1 1, the target close timing of the exhaust air bulb 12 is set up. If the amount of lags of an intake valve 1 1 is 
small as shown in drawing 15, the target close timing of the exhaust air bulb 12 will be set as a small value, 
and if the amount of lags of an intake valve 1 1 is large, the target close timing of the exhaust air bulb 1 2 will 
be set as a big value. Moreover, since internal EGR increases so that a tooth lead angle is carried out, when 
the tooth lead angle of the target close timing of the exhaust air bulb 12 is carried out greatly, it has the 
concern to which combustion gets worse. Then, you may make it prepare a predetermined guard in the 
amount of tooth lead angles of the exhaust air bulb 12. 

[0082] Thus, by controlling the exhaust air bulb 12 in the 1st example, the combustion stabilized even if it 
made the amount of internals EGR increase can be secured, and emission can be reduced. In addition to the 
gestalt of the 1 st operation, in the flow chart of drawing 1 1 explained below, the correction factor FAEW 
according to the closed timing of the exhaust air bulb 12 is computed. (A correction factor FAEW is a 
correction factor for amending fuel injection duration TAU.) The same sign is given to the same part as the 
1st example, explanation is omitted, and a different part is explained to a detail. 
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[0083] First, at step S401 thru/or step S402 of drawing 11, correction factors Kl and K2 are computed like 
the 1st example. And it progresses to step S703 and the correction factor K3 according to the closed timing 
of the exhaust air bulb 1 2 as shown in drawing 8 is computed. If a correction factor K3 has the small amount 
of tooth lead angles of the exhaust air bulb 12, it will be set as a small value, and if the amount of tooth lead 
angles of the exhaust air bulb 12 is large, it will be set as a big value. In addition, in drawing 8, the amount 
of tooth lead angles of the exhaust air bulb 12 is fixing to a fixed value in the place beyond the 
predetermined amount of tooth lead angles. This reason is for preventing that the amount of internals EGR 
increases by setting up greatly the amount of tooth lead angles of the exhaust air bulb 12, and combustion 
gets worse. 

[0084] Thus, emission can be reduced by carrying out the tooth lead angle of the exhaust air bulb 12 in the 
1 st example, without combustion getting worse. 

[0085] In this example, the 2nd bulb adjustment device corresponds and functions on the flow chart of 
drawing 14. 

[0086] The <3rd example>, next the 3rd example of this invention are explained. In the 2nd example, when 
setting up the closed timing of the exhaust air bulb 12, it aimed at reducing emission by making a 
combustion chamber re-inhale the unburnt HC gas contained in the combustion gas discharged all over a 
flueway, and making it contribute to combustion again. That is, based on the open timing of an intake valve 
1 1 , the closed timing of the exhaust air bulb 12 was set up so that the amount of overlap might be prepared, 
and thereby, the combustion chamber was made to re-inhale combustion gas. On the other hand, in this 
example, it has the description to set up the closed timing of the exhaust air bulb 12 so that an intake valve 
may open after the clausilium of the period when the lag of the open timing of an intake valve 1 1 is carried 
out, and the exhaust air bulb 12, and predetermined crank angle (for example, 20-degreeCA) progress. 
[0087] Usually, it is ******** from which few clearances produce a predetermined period between the 
exhaust air bulb 12 and a cylinder even if the exhaust air bulb 12 closes the valve. Since the clearance has 
produced it especially even if it sets up the closed timing of the exhaust air bulb 12 so that the period which 
the intake valve 1 1 and the exhaust air bulb 12 are opening to coincidence may be lost, sufficient negative 
pressure for a combustion chamber cannot be obtained. Therefore, there is a possibility that combustion may 
become unstable, without the inhalation-of-air rate of flow improving even if it carries out loss-in-quantity 
amendment of the fuel oil consumption, when the lag of the open timing of an intake valve 1 1 is carried out 
like the 1 st example. 

[0088] On the other hand, the condition that the exhaust air bulb 12 and the cylinder sealed certainly can be 
made from this example by setting the closed timing of the exhaust air bulb 1 2 to 20-degreeC A extent tooth- 
lead-angle side rather than the open timing of an intake valve 1 1 as mentioned above. Therefore, combustion 
stabilized even if it could generate negative pressure in the cylinder efficiently and carried out loss-in- 
quantity amendment of the fuel oil consumption by carrying out the lag of the closed timing of an intake 
valve 1 1 by setup of the closed timing of the exhaust air bulb 1 2 in this example can be aimed at. In 
addition, target open timing of an intake valve 1 1 is made into the target close timing VH and fuel injection 
timing Ftmg of VT and the exhaust air bulb 12, and this example explains other parameters noting that it is 
the same as that of the 1st example. 

[0089] Hereafter, it explains to a detail. Since the whole configuration, the configuration of ECU, etc. are 
the same as the 1 st example, explanation is omitted. First, the contents of the program are explained about 
control of this example using the flow chart of drawing 17. This program is a program started for whenever 
[ predetermined crank angle / of the crankshaft which an engine 1 does not illustrate / every ]. First, after an 
engine 1 drives by cranking at step S801, it is judged whether engine starting was completed. As a judgment 
of the completion of starting, it becomes criteria whether the engine speed Ne exceeded 400rpm or lOOOrpm 
as a predetermined rotational frequency, for example. Here, when the engine speed Ne is not over 400rpm, it 
progresses to step S802. At step S802, as control at the time of starting, while setting the closed timing of 
the exhaust air bulb 1 1 to a tooth-lead-angle side, a fixed position is set up as open timing of an intake valve 
1 1. In the case of this example, the mid-position stopper which is not illustrated is formed in inhalation-of- 
air adjustable valve timing device 25a, and the open timing of an intake valve 1 1 is mechanically fixed for 
example, to inhalation-of-air BTDC5"CA. 

[0090] The reason for setting the closed timing of the exhaust air bulb 12 to a tooth-lead-angle side is as 
follows. When the intake valve 1 1 and the exhaust air bulb 1 2 are opening to coincidence, the control to 
which the combustion gas discharged by the flueway 7 is made to supply to a combustion chamber again is 
known. This control is the so-called EGR control which the combustion gas discharged all over the flueway 
is made to contribute to combustion again. However, since the amount of re-inhalation is decided by 
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differential pressure of the pressure in an inhalation-of-air path, and the pressure in a flueway, like [ at the 
time of starting ], by the operational status from which the big negative pressure as a pressure in an 
inhalation-of-air path is not obtained, the re-inhalation amount of combustion products by EGR control 
cannot make sufficient combustion gas for a combustion chamber able to re-inhale, and cannot acquire the 
EGR effectiveness of making the unburnt HC gas contained in combustion gas contribute to combustion 
again. For this reason, at the time of starting from which the big negative pressure as a pressure in an 
inhalation-of-air path is not obtained, it aims at confining combustion gas in a combustion chamber and 
acquiring the EGR effectiveness by setting the closed timing of the exhaust air bulb 12 to a tooth-lead-angle 
side rather than inhalation of air TDC. Moreover, at this time, the usual ignition timing is set as ignition 
timing at the time of starting, and this routine is ended. 

[0091 ] On the other hand, when judged with starting having been completed at step S801 , it progresses to 
step S803. At step S803, it is judged whether the execution condition of catalyst early warming up is 
satisfied. As this execution condition, it is whether the engine water temperature Thw is a predetermined 
temperature requirement. As this predetermined temperature requirement, the temperature requirement from 
-10 degrees C to 80 degrees C as standby is desirable as a circulating water temperature which is not very 
low temperature for example. Here, if an early warming-up execution condition is satisfied, it will progress 
to step S804. At step S804, the value which carries out a specified quantity lag as ignition timing is set, and 
it progresses to step S805. At step S805, after an engine 1 starts, it is judged whether it is in predetermined 
time **. Here, predetermined time ** is a period when combustion improves at and an afterburning occurs. 
[0092] An exhaust-gas temperature is 800 degrees C or more as beyond predetermined temperature, and the 
air- fuel ratio of the conditions according to which an afterburning is materialized is 15 or more as 
predetermined Lean. In addition, about fuel-injection control, it mentions later. Since a high oxygen density 
and high temperature exist all over a flueway when such conditions are satisfied, the unburnt HC gas 
contained in the combustion gas discharged by the flueway causes oxidation reaction, and is purified. 
[0093] Here, it progresses that it is in predetermined period ** to step S806, and overlap control is 
performed. Overlap control is control for acquiring the EGR effectiveness, and is the same control as above- 
mentioned EGR control. That is, a combustion chamber is made to re-inhale again the combustion gas once 
discharged all over the flueway by setting up the period which the intake valve 1 1 and the exhaust air bulb 
12 are opening to coincidence. It can control that emission gets worse by making a combustion chamber re- 
inhale the combustion gas discharged once by making the unburnt HC gas contained in combustion gas 
contribute to combustion again. Especially, when the cooling water temperature Thw is the operational 
status between the colds, since the temperature of a combustion chamber is low, combustion is unstable, and 
unburnt HC gas occurs so much. And when the three way component catalyst 1 9 has not attained to standby 
further, since the rate of purification of a harmful gas component is low, unburnt HC gas will be discharged 
to atmospheric air as it is. Also from this, according to the EGR effectiveness, unburnt [ which is discharged 
by atmospheric air / HC ] can be controlled and aggravation of emission can be controlled. 
[0094] Next, the concrete setting approach of this intake valve 1 1 and the exhaust air bulb 12 is shown 
below. First, the open timing set up as target open timing of an intake valve 1 1 at the time of starting 
continues, and is set. On the other hand, the closed timing of the exhaust air bulb 12 is set as inhalation-of- 
air ATDC10"CA in consideration of the amount of overlap. That is, since the pressure in an inhalation-of-air 
path serves as negative pressure required to acquire the EGR effectiveness by overlap, the EGR 
effectiveness by carrying out the lag of the exhaust air bulb 12, and setting up the amount of overlap is used 
here. And the lag of the ignition timing is carried out as mentioned above, and the lag of the closed timing of 
the exhaust air bulb 12 is carried out in consideration of the amount of overlap until predetermined time ** 
passes after starting. Since it can reduce by this unburnt [ which is contained in combustion gas / HC ] using 
the EGR effectiveness, aggravation of emission can be controlled. 

[0095] On the other hand, since the unburnt HC gas which afterburning conditions are satisfied and is 
contained in the combustion gas in a flueway is purified by oxidation reaction when predetermined time ** 
passes, the unburnt HC gas reduction effectiveness by the EGR effectiveness is not needed. Then, it 
progresses to step S809 and underlapping control is performed. The flow chart shown in drawing 13 is the 
subroutine of underlapping control, and whenever processing of this step S809 is performed, it is a called 
program. In this control, the timing of an intake valve 1 1 and the exhaust air bulb 1 2 is set up based on the 
amount of target underlapping for the following reason. 

[0096] First, when predetermined period ** passes and afterburning conditions are satisfied, it is necessary 
to make an air- fuel ratio into Lean. However, if an air-fuel ratio is controlled to Lean at the time of the EGR 
control activation by overlap, since combustion is not stable, rotation fluctuation will be generated. For this 
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reason, in order to stabilize combustion by the combustion chamber, the open timing of an intake valve 1 1 is 
set to a lag side rather than inhalation of air TDC. Thus, the pressure in an inhalation-of-air path and the 
pressure of a combustion chamber are made to produce differential pressure by carrying out the lag of the 
target close timing of an intake valve 1 1 . By producing this differential pressure, since the inhalation-of-air 
rate of flow when an intake valve 1 1 opens can be raised, atomization of the fuel injected by the injector 16 
is promoted, and combustion is improved. Therefore, even if it sets a combustion air-fuel ratio as Lean by 
fuel-injection control mentioned later, it can prevent that combustion stability gets worse. 
[0097] Furthermore, the closed timing of the exhaust air bulb 1 2 is set up based on target underlapping. 
Since there is a possibility that the sealing condition of the exhaust air bulb 1 2 and a cylinder wall may not 
be secured when the closing timing of an exhaust valve is as near as closed timing even if it carries out the 
lag of the open timing of an intake valve 1 1 , in order to raise the inhalation-of-air rate of flow, there is a 
problem which cannot fully secure differential pressure of a combustion chamber and an inhalation-of-air 
path. Therefore, sufficient differential pressure for a combustion chamber and an inhalation-of-air path is 
securable by setting up the predetermined amount of underlapping. 

[0098] Hereafter, processing of underlapping control is explained using the flow chart of drawing 18. First, 
processing of step S901 is performed. In processing of this step S901, MAP PM, an engine speed Ne, the 
cooling water temperature Thw, etc. are called from RAM in ECU80 as an engine load. And at step S902, 
the target open timing VT is calculated as open timing VT of an intake valve 1 1 based on the map shown in 
drawing 21 . According to this map, the target open timing VT 2 is set to a lag side as target open timing VT 
2, so that absolute pressure is high as MAP PM, and it is set as the target open timing VT 2 by the side of a 
tooth lead angle, so that absolute pressure is small. That is, on this map, the amount of lags of the open 
timing of an intake valve 1 1 is set up so that it may be needed for the inhalation-of-air rate of flow 
improving as differential pressure of a combustion chamber and the inside of an inhalation-of-air path. 
[0099] Next, the amount ULT of target underlapping is calculated by the operation at step S903. Since the 
amount of target underlapping has a possibility that a combustion chamber cannot fully be sealed when the 
open timing of an intake valve 1 1 and the closed timing of the exhaust air bulb 1 2 are near as mentioned 
above, combustion may get worse without the ability fully raising the inhalation-of-air rate of flow. For this 
reason, rotation fluctuation deltaNe substitutes that combustion stability is getting worse for a setup of the 
amount ULT of target underlapping like the map shown in drawing 22. That is, when rotation fluctuation 
deltaNe becomes large, since the location of the open timing of an intake valve 1 1 and the closed timing of 
the exhaust air bulb 12 is near, a combustion chamber cannot fully be sealed, and the differential pressure of 
a combustion chamber and an inhalation-of-air path does not fully become. Therefore, it is judged that 
combustion is getting worse without the inhalation-of-air rate of flow improving. For this reason, when 
deltaNe becomes large, the amount ULT of target underlapping is set up greatly, when deltaNe is small, it 
judges that sufficient sealing of a combustion chamber is secured, and the small amount ULT of target 
underlapping is set up. 

[0100] Furthermore, according to an air- fuel ratio, the predetermined multiplier 1 may be set up like the map 
shown in drawing 23. This multiplier 1 is a correction factor to the amount ULT of target underlapping set 
up according to the above-mentioned rotational-speed fluctuation deltaNe. According to drawing 23, a 
multiplier 1 is set as such a big value that Lean [ an air- fuel ratio ], and is set as such a value small on the 
other hand that an air-fuel ratio is rich. That is, since combustion stability gets worse so that an air- fuel ratio 
is Lean, sealing nature in a cylinder may be made high by setting up the amount ULT of underlapping 
greatly as compared with the time when an air- fuel ratio is rich. 

[0101] Moreover, according to this map, as shown in the map of drawing 24, a multiplier 2 may be set up 
based on the amount of lags from the inhalation of air TDC of an intake valve 11, and a multiplier 2 is set as 
a small value, so that the amount of lags is small, and it is set as such a big multiplier 2 that it is the big 
amount of lags. It is a correction factor for amending the amount ULT of target underlapping as well as 
[ this multiplier 2 ] a multiplier 1 . As open timing of an intake valve 1 1 , since the pressure in a cylinder 
becomes negative pressure greatly, this multiplier 2 needs to secure the sealing nature of a cylinder, so that 
the amount of lags from inhalation of air TDC is large. Then, according to the amount of lags, a multiplier 2 
may be set up as mentioned above. 

[0102] In addition, it may use as a correction factor to the amount ULT of target underlapping which sets up 
this multiplier 1 and/or multiplier 2 by drawing 22, and the amount ULT of target underlapping may be 
calculated by multiplying by them or adding these multipliers by the actual operation. 

[0103] And by adding the amount ULT of target underlapping which was set up at step S902 and which was 
set as the target open timing VT 2 of an intake valve 1 1 at step S903, the target close timing VH2 for which 
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it asked by the above-mentioned operation as closed timing VH of the exhaust air bulb 1 2 is set up, and this 
routine is ended. 

[0104] Catalyst early warming up is not performed at step S803, but underlapping control called at step 
S809 of drawing 12 shown above is performed, when combustion gets worse at step S807, or also when 
combustion stabilization control is performed. For example, in a Lean air-fuel ratio, when controlling a 
combustion air-fuel ratio near the Lean limitation, since torque fluctuation is large, it is easy to produce 
engine rotational-speed fluctuation. For this reason, in order to stabilize combustion, fuel oil consumption, 
ignition timing, etc. are controlled by combustion stabilization control to control rotational-speed 
fluctuation. That is, when combustion gets worse, during activation of the above-mentioned combustion 
aggravation control, ignition timing is set up at step S808, underlapping control is performed at step S809, 
and this routine is ended. 

[0105] On the other hand, if combustion aggravation is not carried out and combustion aggravation control 
is not performed, the judgment of step S807 is denied (NO) and it progresses to step S810. At step S810, it 
judges whether early warming-up control of a catalyst was performed. Here, if judged with not performing 
early early warming-up control, it will be denied (NO), and the judgment of step S810 will progress to step 
S813, will usually perform control after starting, and will end this routine. On the other hand, if judged with 
early warming-up control having been performed, it will progress to step S81 1 and it will be judged whether 
the revertive control to the usual control from early warming-up control was completed. If revertive control 
is completed, the judgment of step S81 1 will be affirmed (YES) and it will progress to step S812. 
[0106] Control is usually control which calculates the closed timing of the open timing of an intake valve 
11, and the exhaust air bulb 12 on the map shown in drawing 19 and drawing 20, respectively after starting 
shown in step S812. First, by the setting approach of the target open timing VT of an intake valve 1 1, the 
target open timing VT 1 is set up as target open timing VT on the map beforehand shown in drawing 14 
with the parameter of the pressure PM in an inhalation-of-air path, and rotational speed Ne. According to 
this map, the target open timing VT of the intake valve 1 1 according to operational status can be set up. 
Moreover, by the setting approach of the target close timing VH of the exhaust air bulb 12, the target close 
timing VH1 is set up as target close timing VH like the setting approach of an intake valve 1 1 on the map 
beforehand shown in drawing 22 with the parameter of the pressure PM in an inhalation-of-air path, and 
rotational speed Ne. This map can set up the target close timing VH1 as optimal closed timing VH 
according to operational status similarly. Moreover, ignition timing is set up as ignition timing by the setting 
approach of the ignition timing after engine warming up known conventionally. While the ignition timing 
when torque occurs most as the setting approach of concrete ignition timing according to operational status 
is set up, in the field which a knock generates, knock control known from the former which carries out the 
predetermined include-angle lag of the ignition timing, and carries out a tooth lead angle gradually after that 
is also performed to coincidence based on generating of a knock. 

[0107] On the other hand, if the revertive control to operation is not usually completed from early warming 
up at step S81 1, it is denied (NO), and the judgment of step S81 1 progresses to step S813, and carries out 
revertive control. In revertive control, control gradually switched to the ignition timing at the time of 
catalyst early warming up, the ignition timing usually set up by control after starting from the target close 
timing VH2 as the target open timing VT 2 of an intake valve 1 1 and closed timing VH of the exhaust air 
bulb 12, and the target open timing VT 1 of an intake valve 1 1 and the target close timing VH1 of the 
exhaust air bulb 1 2 is carried out. concrete — each desired value before a change — predetermined value 
[ every ] addition - or it subtracts, the desired value under return to the usual control after starting is set up 
so that the desired value after a change may be reached, and this routine is ended. 

[0108] Next, fuel-injection control of this example is explained. In this example, the same fuel-injection 
control as the 1st example is carried out. That is, fuel-injection control according to the inhalation-of-air rate 
of flow can be carried out by carrying out fuel-oil-consumption control according to the open timing of an 
intake valve 1 1 . At this example, since it is a time of afterburning conditions being satisfied, the temperature 
of combustion in a flueway (exhaust-gas temperature) is beyond predetermined temperature, and that the lag 
of the open timing of an intake valve 1 1 is carried out comes to carry out loss-in-quantity amendment of the 
fuel oil consumption in this condition. Therefore, since the unburnt HC gas contained in the combustion gas 
in a flueway is purified by oxidation reaction, the internal-EGR effectiveness by setup of an overlap period 
is not needed like the 2nd example. 

[0109] Moreover, about fuel-injection- timing control, processing shown in the flow chart of drawing 25 is 
carried out. With this flow chart, the same number is given to the same part as the 1st example, explanation 
is omitted, and a different part is explained. If affirmed at step S202 (YES), fuel injection timing Ftmg will 
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be set up on a map in step S203'. In the 1st example, it set up so that a fuel might reach the timing to which 
an intake valve 1 1 opens fuel injection timing Ftmg. On the other hand, in this example, it sets up so that it 
may be late for the open timing of an intake valve 1 1 during the predetermined period for the following 
reasons and a fuel may reach. As compared with the map of the 1st example, fuel injection timing Ftmg is 
offset to a lag side, and, specifically, fuel injection timing Ftmg is set up. 

[0110] At the time of valve-opening initiation, since an intake valve 1 1 has the small amount of lifts, an 
intake valve 1 1 has [ the reason for setting up fuel injection timing Ftmg ] the opening cross section small 
[ thus, ] from an inhalation-of-air path to a combustion chamber. Therefore, there is a possibility that a fuel 
may not be supplied to a combustion chamber even if it injects a fuel. So, at this example, a fuel will be 
supplied to a combustion chamber in the condition with the sufficient opening cross section to having set up 
fuel injection timing Ftmg so that a fuel might reach the open timing of an intake valve 1 1 by carrying out 
the lag of the fuel injection timing Ftmg by predetermined offset. 

[0111] The target open timing of the intake valve 1 1 controlled as mentioned above, the target close timing 
of the exhaust air bulb 12, ignition timing control, and fuel-injection control are explained below using the 
timing diagram of drawing 26 . 

[0112] First, if cranking is started by the driver at time of day tO, an engine speed Ne will first-** and an 
engine speed Ne will go up. At this time, the open timing VT of ignition timing and an intake valve 1 1 is set 
as the fixed value in consideration of startability. On the other hand, at the time of starting, although the 
exhaust air bulb 12 reduces unburnt HC gas constituents according to the EGR effectiveness, since the 
differential pressure of the pressure in an inhalation-of-air path and an atmospheric pressure is small, even if 
it sets up the amount of overlap, it becomes difficult [ making a combustion chamber re-inhale combustion 
gas ]. Then, the EGR effectiveness has been acquired by confining combustion gas in a combustion chamber 
by carrying out the tooth lead angle of the closed timing VH rather than inhalation of air TDC at the time of 
starting of the exhaust air bulb 12. In addition, the closed timing VH of this exhaust air bulb 12 is set up 
with the open timing VT and the amount ULT of target underlapping of an intake valve 1 1 . 
[0113] And if an engine speed Ne serves as for example, 400rpm, the engine completion of starting will be 
judged at time of day tl. The engine completion of starting is judged and the execution condition of catalyst 
early warming-up control is satisfied as the engine-coolant water temperature Thw is a predetermined 
temperature requirement. If the execution condition of catalyst early warming-up control is satisfied at time 
of day tl, rather than inhalation of air TDC, the lag of the ignition timing thetaig will be carried out, and it 
will be set as ATDC10"CA. If the lag of the ignition timing thetaig is carried out, it will become a peak 
smaller than the peak of the combustion temperature usual because combustion becomes slow, but since 
combustion temperature is highly maintained as compared with the usual combustion temperature even if 
the exhaust air bulb 12 is opened, the temperature of combustion in a flueway can be made high. 
[0114] The open timing VT of an intake valve can make a combustion chamber re-inhale combustion gas 
because the closed timing VH of the exhaust air bulb 12 sets up the amount of overlap since the pressure in 
an inhalation-of-air path has reached predetermined negative pressure henceforth [ time of day tl ], although 
the fixed value at the time of starting is set up. Then, the closed timing VH of the exhaust air bulb 12 is set 
to a lag side from the open timing VT of an intake valve 1 1 . The closed timing VH of the exhaust air bulb 
12 at this time sets up the amount of overlap of -15-degreeCA, i.e., 15-degreeCA, for the amount ULT of 
target underlapping, and acquires the EGR effectiveness. 

[01 15] If predetermined time ** passes since engine starting and time of day t3 comes, since the temperature 
of combustion in a flueway will become about 800 degrees C, afterburning conditions are satisfied. If 
afterburning conditions are satisfied, while amending fuel injection duration TAU short (it is loss-in- 
quantity amendment about fuel oil consumption) and controlling air-fuel ratio A/F to Lean, the lag of the 
open timing VT of an intake valve 1 1 is carried out. In addition, fuel injection duration TAU is set up based 
on the open timing of an intake valve 1 1. In order that the open timing VT of an intake valve 1 1 may 
specifically raise the inhalation-of-air rate of flow, when the lag is carried out, according to the amount of 
lags, fuel injection duration TAU is amended short. 

[0116] When the temperature of combustion is about 800 degrees C, the unburnt HC gas in a flueway is 
oxidized with the oxygen in a flueway. However, in order to make oxidation reaction fully purify the 
unburnt HC gas in a flueway, it is required to be the Lean air- fuel ratio as combustion air- fuel ratio A/F. By 
the way, when carrying out control with the Lean air- fuel ratio at the time of starting between the colds, 
since combustion tends to become unstable as compared with the warming-up back, it is required to stabilize 
a combustion condition. Then, in order to stabilize combustion at time of day t4 from time of day t3, the lag 
of the open timing VT of an intake valve 1 1 is carried out rather than inhalation of air TDC. After this 
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becomes like an inhalation-of-air line, when a piston falls caudad from TDC, since the intake valve 1 1 is 
closing the valve, the pressure of a combustion chamber serves as negative pressure greatly. For this reason, 
in case an intake valve 1 1 opens, since big differential pressure is made to an inhalation-of-air path and a 
combustion chamber, the inhalation-of-air rate of flow improves. Therefore, in this example, since the 
inhalation-of-air rate of flow sets up the fuel-injection timing Ftmg to high timing according to the open 
timing of an intake valve 11, atomization of the fuel injected by the injector can be promoted, combustion 
can be stabilized, and Lean combustion stabilized at the time of catalyst early warming-up control activation 
can be realized. 

[0117] At this time, the closed timing VH of the exhaust air bulb 12 is set up based on the open timing VT 
and the amount ULT of target underlapping of an intake valve 1 1 . Although the pressure of a combustion 
chamber is greatly made into negative pressure by carrying out the lag of the open timing VT of an intake 
valve 1 1 rather than inhalation of air TDC, if the closed timing VH of the exhaust air bulb 12 is close to the 
open timing VT of an intake valve 1 1 , the sealing nature of a combustion chamber cannot be maintained and 
a combustion chamber cannot be greatly made into negative pressure. For this reason, it is set as 20- 
degreeCA by using the amount ULT of target underlapping as a predetermined crank angle type, and the 
closed timing VH of the exhaust air bulb 8 is set up based on this. By this, a combustion chamber can be 
sealing-ized, improvement in the inhalation-of-air rate of flow can be maintained, and it can prevent 
worsening combustion stability. 

[0118] After early warming-up control of a catalyst is completed at time of day t5, ignition timing thetaig 
will be gradually returned to the usual ignition timing by time of day t6. In addition, the open timing VT of 
an intake valve 1 1 and the closed timing VH of the exhaust air bulb 12 may return to the usual control in 
step like the timing diagram of drawing 26 in time of day t5, and may be gradually returned to the usual 
control by revertive control. 

[0119] In this example, a half-standby detection means is equivalent to a means to detect engine half- 
standby based on at least one of the addition values of the progress period after internal combustion engine 
starting, and an intake-air temperature and an engine speed, and functions on a means to judge whether the 
control means corresponding to inhalation of air carries out early warming-up activation of the standby 
detection means at step S803 of the flow chart of drawing 17 at step S903 of drawing 18, respectively. 
[0120] (Other examples 1) In this example, when it has a standby detection means to detect standby in the 
3rd example and it is detected by this standby detection means at the time of an internal combustion engine's 
starting that an internal combustion engine is half-standby, it may be made to carry out the lag of the open 
timing VT of an intake valve 1 1 rather than inhalation of air TDC at the time of an internal combustion 
engine's starting. 

[0121] Moreover, a three way component catalyst 19 does not carry out warming up of this standby 
detection means, and when an internal combustion engine is standby mostly, it detects that an internal 
combustion engine is half-standby. It is good to detect half-standby as this concrete technique based on at 
least one of the addition values of the engine water temperature Thw, the elapsed time after engine starting, 
an intake-air temperature Tha, and an engine speed Ne. 

[0122] (Other examples 2) In the 1st, 2nd, and 3rd example, the inhalation-of-air rate of flow was raised by 
carrying out the lag of the intake valve 12. It aims at doing so the 1st, the 2nd, and the same effectiveness as 
the gestalt of the 3rd operation by controlling by this example in a thing equipped with the device in which 
the amount of valve lifts can be set as adjustable to raise the inhalation-of-air rate of flow (the amount 
control means of valve lifts). 

[0123] In the 1 st example, it changes to setting up the target open timing of an intake valve 1 1 , and as 
shown in drawing 16, the amount of lifts of an intake valve 1 1 is made small. In the small amount of lifts, 
since the inhalation-of-air cross-sectional area becomes small, the inhalation-of-air rate of flow becomes 
large, and the amount of valve lifts becomes the usual inhalation-of-air rate of flow in the big amount of 
valve lifts. Thus, if the inhalation-of-air rate of flow improves according to the amount of valve lifts, the fuel 
quantity adhering to an inhalation-of-air path can be reduced, and stable Air Fuel Ratio Control can be 
carried out. 

[0124] In addition, by setting up the amount of valve lifts small at this time, since the inhalation-of-air cross 
section to a combustion chamber becomes small, there is a possibility that the inhalation air contents which 
flow into a combustion chamber may run short. Since it sets to the side which opens the opening of a throttle 
valve at this time (throttle- valve control means), accurate control can be carried out without inhalation air 
contents running short. In addition, an inhalation air content may be compensated with controlling the 
control valve of said device in the internal combustion engine having an idle speed control device. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,2002-242713,A [DETAILED DESCRIPTION] Page 17 of 17 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,2002-242713,A [DRAWINGS] 



Page 1 of 9 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




-.30 



| RDM ~\ --32 
[ RAM } ^33 
|K»97»JRAH~| -34 



[Drawing2] 

C START *) 
* 1 




/V/S106 



/\/S104 



JW°*W*TAU1 



/\^S1Q7 



ttS*4«*l*TAU2 



/VS105 



SfSIMGiS (VT) = 
?MffiS (YVT) 



/\/S108 



smmmm (vt>= 



[Drawing 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2006 



JP,2002-242713,A [DRAWINGS] 



c 



fcfcEffiifcFAEW 



I 



««it«WliE«ilfc 



I 



Rft mVCTftiJf®I«IIE<mS* |^S402 
K2fe*tfJ 



FAEW= 


Kl xK2 







^Drawing 10] 



TDC 



^ii* 

ftftrtA<7Mtta 



[ Drawing 11] 
I 



3 



^v/S401 



<KftYCT*iJ»*||jE#& 
K2fc*tb 



S402 



ttftVCTMmilEffft r^ S703 



FAEW=K1XK2XK3 







^S704 



^Dmwing 13] 



O Ne 

[Drawing 1 6] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2002-242713,A [DRAWINGS] 



Page 3 of 9 



[Drawing 3] 




S201 



S202 



NO 



YES 



c 



S203 



mam* 

BTDC 
30* CA 




mnm tdc 



( E N D ) 



S204 



iiftffil 



BTDC 
30' CA 




[Drawing 4] 



http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 



8/14/2006 



JP,2002-242713,A [DRAWINGS] 



c 



I 



I 



"^S302 



S303 



^/S304 



I 



*ifc*W*WlS5lV1TAU*iB 

TAU=Tpx(1+FAF4- • -)><FAEW 



^v/S306 



C END ) 



[Drawing 6] 



'ingjbj 

^ 




TDC 



S502 



C END ) 



^)rawing 7] 




3C?ca «*'<^^*M*-<51/^ 



[Drawing 8] 



http ://www4 . ipdl . ncipi . go .j p/cgi -bin/tran_web_cgi_ej j e 



JP,2002-242713,A [DRAWINGS] 



1. o 



10* CA 



[Drawi ng 9] 



V gag ;^ S60) 



i»*>*ffiThw ©Steffi L 



,S602 



YES 



____. -_/_\_/OOVO YFQ 

<c_^k*t^> — 


^8605 


WSC».E*lPM N x>**>*J|Thw 
0 BSE fcJMJ 





I 



0ig*-0BSE+ 0BLB 



S608 



0ig«-0 const 



J 



C END ) 



[Drawing 15] 
ift A 

t»ft'<*:/||ttB 



Ma* 



[Drawing 18] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2002-242713,A [DRAWINGS] 



S809 



S901 



VT23IJf 



ULTSfcJ* 



VH Alt 



C RET ) 



S902 



S903 



S904 



[Drawing 19] 
vti S6J9:-7^7 







100 
80 
60 

• • ■ 
■ ■ • 

• • ■ 

















[Drawing 21] 

PM 



mnm mm* 

VTZf CA) 



[Drawing 12] 



http : //www4 . ipdl , ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



JP,2002-242713,A [DRAWINGS] 



Page 7 of 9 



(b)«9?t&7k;2 




TIME 



TIME 



>T1ME 



TIME 



TIME 



t 0 ti 



[Drawing 14] 




C end ) 



[Drawing 20] 







100 
80 
60 

■ • ■ 

■ • ■ 















[Drawing 22] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/14/2006 



JP,2002-242713,A [DRAWINGS] 



ULT 



ANe 



[ Drawing 17] 
[ START 1 




1 END 1 



[Drawing 23] 
*»1 



4> 



A/F 



[Drawing 24] 



*»2 



mnmc ca> 



[Drawing 26] 



http : // ww w4 . ipdl . ncipi . go . j p/ cgi -bin/tran_web_cgi_ej j e 



JP,2002-242713,A [DRAWINGS] 



Page 9 of 9 



VHf CA) TDC 
ATDC10 
29 

ULTf CA) « ( 



«r ca> 



ATDC10 



A/F 14.7 



A- 


N 


— i 

! 

i 
i 

v J 


1 

1 i 

! y 






N — j- 










j 







/ 


f-r 










— t" 


— i 






1 

T 








k 









[Drawing 25] 




S201 



YES 



BTDC 
30* CA 



i 



C 



END 



S202 



NO 



S203' 



S204 



BTDC 
30* CA 



3 



[Translation done.] 



http : //www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 



8/14/2006 



f I 

Searching PAJ s 



1/1 <<— v 



PATENT ABSTRACTS OF JAPAN 





(1 1 publication number : 


2002-242713 




(43)Date of publication of application : 28.08.2002 


(51)Int.CL 


F02D 13/02 
F02D 9/02 
F02D 41/06 
ru&u 40/uu 
F02D 45/00 
F02P 5/15 




(21)Application number : 2001-348534 


(71)Applicant : 


DENSO CORP 


(22)Date of filing : 14.1 1.2001 


(72)Inventor : 


MAJIMA YOSHIHIRO 
YAGI TOYOJI 


(30)Priority 






Priority number : 2000382519 Priority date : 15.12.2000 Priority country : JP 



(54) CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a control device for an internal combustion 
engine capable of a stable control over an air/fuel ratio by delaying a timing to open an 
intake valve so as to enhance the flow speed of intake, and decreasing a fuel injection 
quantity for correction. 

SOLUTION: In a step 102, the temperature range of engine water is determined. If the 
range in which the evaporation characteristic of fuel depends upon temperature is 
determined to be from 0° C to 50° C, a step 103 is started (otherwise, a known 
control is effected). The timing to open the intake valve is delayed for the purpose of 
increasing the flow speed of intake, and a fuel injection time TAU, fuel injection timing 
and ignition timing Gig are controlled according to the timing to open the intake valve in 
a step 1 04. Thus, since the amount of an adhering fuel can be reduced as the flow 
speed of the intake increases, the stable control over the air/fuel ratio can be 
effected. 



/V/S1C3 



/VS1E6 

~1 a/si:7 



1 1 safe- 



Etna** :vr-; = 



T 



7 1 



tic 



LEGAL STATUS 

[Date of request for examination] 21 .01 .2004 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdLncipi.go jp/PA1 /result/detail/main/wAAAnIa40oDA41 424271 3P1 .htm 



2006/03/02 



4 { \jv 
T Y 2 1 1 



(19)B*MHMTCJP) (^^gl^g^P^Jg (A) (ll)#*tt*&H#* 

«RfIB2 002-242713 

CP 2 0 0 2 - 2 4 2 7 1 3 A) 

(43)<£§3B ¥Jgl4^8JI 28 B (2002. 8. 28) 

(51) Int. CI. 7 agUIB-t F I (##) 

F 0 2 D 13/02 F 0 2 D 13/02 J 3G022 

H 3G065 

9/02 9/02 Q 3G084 

41/06 3 1 0 41/06 3 1 0 3G092 

3 2 0 3 2 0 3G301 



»*W* *»* 18 OL (^2 31) BKJCtUK 



(21)ffiM*t 


#112001-348534 (P2001-348534) 


m) mm A 


000004260 










(22) ass a 


*FJftl3^11 £ 14 B (2001. 11. 14) 










(72)S&BJ# 




(31)«*«±SI»* 


#M2O0O-382519 (P2000-382519) 




g*i*xij^ilTBg^oEriTii#* »^#?± 


(32)®5fcB 


¥j&12^12,Ji 15 B (2000. 12. 15) 






(33)e&Sfc«£5I@ 


B* (J P) 




a* §>e 






















(74)ftSA 


100096998 
















*«tjn=tt< 



(54) F^«Mftnoto«*sta 



(57) mm 

ff-f&ttHi: LT\ O'C^'b 5 O'C^fgffl-C** t*U^ 

7. r ? 1 0 3 ^jt i>„ (±ganii, 

J: Vftlbix&ffl'&ZMt&o ) fit, 

esc-c, «*wn*^iinTAu, mnmtmn. 



C START ) 




/VS10 6 



nmmrn (m) 


J BffiWffiSI (VT)= 




« I 





END 



3 



1 

imm&&*t#Kx $ whs it 

fflzVtm kje- £ -r utTE^*^ 7*sig®« a c 1 k 

ffiEA/prfGfiE^KK i "9 , W.fm&tf$\±-t Z> i- "5 K 
«fi«*S«r« x.*it?r#®i:-tS RAMUS 0>M*9t 

So 

mmttmmm^&M. ttE»nwra»=j: »>*e«*c 

fl&E»M*><A'7*<0H*'f 5 >:T&ff:£Kf£5£°riiE&S£2 

ttE* 2 ©^;u7*PSI«»*PS-r-5 iteit), HUE 

^ t § ateis 2 nw-TWi&WLv- x *) -mm*.* 
*ftat-raii*a2»siii*ai4©v»i*ii.*'-oKE 

K<0|*!^Siig(7)6IJ^!^g„ 
<) 7 MMtt#J9:*ttx.. 



(2) #§8 2002-242713 

2 

(*I^KI<Of&P5$fei!)^lc^v»THtrE#*jl*l-®^S 
l±, frE^7*'J 7 FfttWfai: i^^T" 1 ; 7 hS 

^/N*;i/7*t. 

frES^<^7*ogg^-f ? >^4-e*tci£SBrt6^^2 

10 O/tJi/rPHWIi, 

ATE* 2 <0A^7ii«iS:IftS - t C £ >K ME 

7 hft^^M^*|6]±$-ii-* J: -5 K 

&o'v>-<\ «TE* 2 tfV^TfSS^KK J: <0 tfrE»*'< 

«rE*Am»#«K «t *> ffirEK^^^^rwgg ^ ^ 5 > ^ 

fr*-^v>-cfrE«M4ieSt^wai#& 

c x *) m&mtmm * iss-r * - 1 * ^® t -r * 

6 7 (cEttO^XMRnoUflSlEB. 

^tc J: .4 A*^JHSr«IWi-*jft^BM8W«i 

30 *i-*J:^K*E««i!M«i*»jES*t4k. flrE.6* 
4 fB*^ 1 8 <D v*-f Jl*— o tcE©©F*9*SHI 

#ot*'f>5ors twssb is v» x . irEWif**^ 

Kt$SK J: ^ 7 K 

40 -r*ft*?117!>SW**9<Dv>r*t^— o»cE«<^rt*8 
[ifi^^ 1 1 J l»E#»«5*HB:*#«tt» «E* 2 <0 

^juymtst^mz x *) «rES^^^7***JiA ?n-cv>j 

fc#^li, «TE«S»**Hi***-*-4«Wl'' < ^^3iA"* 
lifiliiE^S^IS x-2.it ^^mt-t4iS*®4 tit* 

f 7t KE««?rt««H«5W**B. 
7*fc, 

50 UE^n-y h^jvy^lgftiCBCtlBlt^^n 



3 

K*§IELT^&t ill, WSS^a -y h ^<^7ffll8f g 

Mtpit* £ j: 9 kwh-t & ^ t t -raff* 
Si i £B«en*WQett*RM. 

t i-*IS*a 2 ftSBffcS 5 OV>ffi*-c Kf2f£cort 
WM14] rt««BB©B««BSr«HBi- **** 

So 

*ct -t^sti-ait^i 4 k««© 

1 5 KEftOMRMoMMt*. 

trdtSr!(#ISt1-*a*S4 KS5tt<OP9««M«*U«liS 
1. 

W#aK i 0 iJE»^<^^«>H ftmik £ *i 



(3) ^2 0 0 2-2 4 2 7 1 3 

4 

10 0 0 1 ] 
[0 0 0 2] 

10 [&*&«r] ^5fei »K rt««HOte»B*oW»t Lt 

20 [0 0 0 3] 

[0 0 0 4] *§SWIi, ±20NBC£*-C&3*tfcfc 

30 CttlKttSo 
[0 0 0 5] 

[aai*j!i«t-rfc«>»#a] w*«i<os£si§k 
^«-psst-ra^ie>icEK$*i-&^fl-is#t*t, m&m 

atastif^at, rt^wwRSvassfcrara-r* 
aic j: *). R^s£a**i«j±-ra * 9 tcirfBR^^^rw 

X.4o 

[0 0 0 6] R^»CTR^BEa3> f |S]±i- 
50 «KAv»ffi«Jt«»«-StSi-*it**t?S4. 



5 

[0 0 0 7] 2 <D§£W\,Z X tltf > 1 KfEffc 

* ****** t «** ft** * * * «t 

toMMM - * - t «r BSit-T * ifc#r8 40"C, 

[0009] »*a 3 oi&wk <t *u*. nf$£ 2 kejr 

©rtjB»MO»U«W«»c^v»T^ U-t *9RtS* 

zftfthtz izm&mftizmm-rz x o kksei-So 

[0 0 10] tztZtf, KiK/^r^BBCfcttlB-C. t: 

[ooii] ir*« 4 i sr*3f 2 »m» 

*7<r>VL*4\ V^*tt*KKs6lfftfift*2^<A'^ 
WE«A»MI#«fcJ: DATE 

«ft/^^aft$ttrv^ tit:, «iB*2^)i/r 

pg^S K J: 19 t»E#*> * A* r O ■ * -f 5 > ^ * il A + 

So 

[0 0 12] i^^^Iftt^i:, *«KJ: »)»HJ" 

snssfm^^jftart^aa-rso a*. »sl£ 

jg^tfxKJ: ft* 

&#\zi±. *8H C t^tf ftS^J fi^^, 
[0 0 13] »3R«5<0|6W*wJ:^tf, W*S2»SW 



(4) #Hfl 2002-242713 

6 

*«4 Ov^r^-^*cE«Ort««B8^Waiil«^^ 
> 7 * ±JEAttl J: 19 4 gfcffiO K M* i~ * i t * #® t 

10014] ^ju^to. **e/<^r* f HC , r^&*tiii 

/<>urSrll*fL*©-c, **aJ»OEEAk**£rt*>flE 
10 [0 0 15] tztJLlf, C10MJE^3 0KP ag«fl± 

[0016] 6 os&wk «t . i ke« 

•5 *V7.Mi:|!l»t&^rv "7 h *«!»#«*:* 
Sli. 1ltt&/W7*) ^ h*»J»¥KK J: 0«rER*^<^ 
20 3&o*v>t. ttEftftMttM^JRKJ: 9IMlS*L*ttfl. 

[0017] ituc J: *k -7 h*4r«««»3&* 

*JRa»*o«3t«po— «**»« LTMW^i: 

[0 0 18] f:ix.lf, «*«**lftJt 3 

30 7>**a#oa«E*ST?«wi»$*t&y -7 m 

i-&fcfcoaa»ffi»)&vh3 < 4&o-eR««a«rrfij± 

[0 0 19] $*>K, «x.lf. K«iffi«iE«-®iSL/w 

±-T* c: k ^«*attc#»i-*«»**fi«i- & - k 
3ft^K36*wft&CtfrlBjh'i-*c:4:# r -C#«o 

[0020] 7 o^B^t: «t ntf . fs^s 6 ^ie« 

BB BH- & a* oSf^^ «E»^ ^^H^-f 
5 >^ttt«K:B!«Tttft*2 0/<iU^P*««i:, mr 

^roKN^ >^«rK3ei-&»2 0/<;i'n«»* 
50 WJ»$tLT^*kSJC «rE*2^^^rWSE#S^J: 



7 

[o o 2 1 j ffi^fr^zmm-tzt. bmiz 
^fi^mif^mM^mm^ir^a a*, asu 
£ * $ * * * a*. **w 

rt 0»fr»-1|f#Aff|c V) . ifc^ft if C Z> r t 
[0 0 2 2] «*«8 4>fHHfcJ:*ttf. B*I6ifctt 

[0 0 2 3] ^rtuci:^ ^f>yx^^t:J: ^Rtl*£*L 

[oo24] 9 j: ^tt^ at i jsmm 

[0 0 2 5] «t 9 fcJWMll**** 

[0 0 2 6] fjf 1 0 Ol&HJK J: *Uf; flf*^ 1 #S 

+ * <t 9 i:fEiltiMfit»EtiWPt«llti. 
[0 0 2 7] Otjfrfc 5 OTCSftOiBJKIftH'Cli. jftft 

jc< <ft*K iS<ft^^ottr^L^< fc&o 5 ox: 

filBTtiU «»#tt»±ias*c«ff Lft< 



(5) 2002-242713 

8 

[0 0 2 8] 1 1 *>»9§K i *ttf , ffi&m 4*tz 

[ 0 0 2 9] UMK^t^WiWI S fLTv»* k * 

^tc^^c: h £ E&jh-r ^ i k &X Z 2> o 

[ 0 0 3 0] ^*^1 2<D?tmKXtLtf. tgjfzmi 1 ^ 

tt&ZsUy Y )\ss*)V-Tk, lutein y h;u^^;u-r^iie 
20 «JR*ClBCTPaEi-*^ny h^^r«W#St, mf 

[0 0 3 1 ] iitt: j: 0, K^>70V 7 M 

[0 0 3 2] ft^5. T-Y K^lf- Ka> 

[0 0 3 3] W*ai 3^5691 H J: Wf. nMMRH^tt 

[oo34] zmzx*)^ ftmmm<Di&m*m%.2tix 

*S <HEEHK5gf*rt* t -rS& 0 RAM 

50 -r^>o fit, cR^^ ? f^±i-^-k-cK^;fi^*^ 



9 

[0 0 3 5] m*41 4<D?tWl-±tltf, ffi*«2£E 

[0 0 3 6] iOiU»^ fcHtettttfctt^Ttett 
[0 0 3 7] * fc»»WF*w«*C^>i/^BI^>f 5 

[0038] r*ai so^^tu^ tnreaaKS 
[0039] i nt^s 1 6 <d&w<o x o mjtm 

[0 0 4 0] fltXfll 7 0|&9IfcJ:*itf, »2 0^ 
[0 0 4 1 ] djfcfcJ: 9R«^<A'^oB!^-f 5 >r#m 

So 

[0 042] a*. i^^u^mtT^^^n 
i i > * * y fc > ■; > y t <o n k r ^ & br w &± c 

[0 0 4 3] *£tN 8KRttO*9§OJ:9 

ft* W36^^>^ft«a«c«rs»*/^^H#-*"& 



#13 2002-242713 
10 

[0 0 4 4 ] 

[0 0 4 5] HlKi5v*T. x>y>i(±^|ES^O 
h K«t*<i«MMMf 2 t*«»3 fcd*ff«3 

v^ 0 h/u#4©IIJK«i*n* h;i^-t>^2 OK 

J: >9 Jfctii $ *u ra-tv-9-2 0 Kitttfxo ^ F^RO 

[0 0 4 6] i^yVlO^fSnv'J^/efi 

ratf^ h > 7 Ha >n y K8 £4hLTHI^L&v^ 7 > 

GS^r/^y K9^TEB$tL/i«6«SSl 0^ 

2 SrifrLrtMB»«»2XtW«;«3 J:iaLtv^ 0 

[0 0 4 7] gf^f 3i:ii2oo«4l3>A-^ 1 3, 
1 4ri s ES:£*LTJ3<K Z-tlhfm^^'*-* 1 3, 1 
4*±. SE#\x+OHC, CO, NOxt^ofcEM* 

1 3li. T«EfflO»«t3>^-^ 1 4 Kifc^T^O 

Jia«0«jait3>^-^ 1 3fi. JOvVg^^- 
[0 0 4 8 ] 1 4O±atfl0^H. RIF-K 

1 4 0TatfllC*±. Sm^it (^K^r) 
[0 0 4 9 ] m?SIgli;S:0^ >v^^ 9 1 8 KlidJ^L 

1 8*±a*»cm^>^>fR*#-hJc^t*ittt«e 

t-5o *HJfi«-C(i. ^^-^-^ K^^ttfSt: 
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^x^ya > (MP I) i/^xA^atJffiSttrv^o > 
[0 0 5 0] ««»±«*fc«»S*L*«r* 

[0051] dfr^i i *mfe<o94\ >?xmm 

[0 0 5 2 ] ««fflX^*« TO'**:/* 4 * > ^« 
12 3, 2 4 tt**L-P*u «*«XIJ f Sf«;«*A*i2 
1, 2 2 fc^7>^Mfc^Pa^ffiW»*EItettffi"*W* 

*«prS/^^r^ < 2 3, 2 4 <O*0«**-JS 

CT. (R«;«»U p »««*A«k2 1, 22^7>^S 

[0 0 5 3] ».£MH#A**2 1 KJ±s l^^7 Aft2 1 OHI 

feffig^^mt-^/ci6^K»;ffl*^e:e-fe>^-2 s^k 

«t«ai1 _ &fc*<OSf«;ffll*Afi[1l-tv-9-2 6**K»t^ 

[0 0 5 4] reMMM (ECU) 3 0l±> CPU 3 
1, ROM32, RAM3 3, ;<7^7^RAM3 4 

& 0 ECU 3 0 Ji. t9EL^«*;ffi-fe V9-2 9. A/F 
•b>tl5, 0 2 -fe >-9- 1 6 . tRS* 1 7 . * n y 
h;H>t2 0S^^fil-t>t2 5, 2 6 0^^0 

a. JMi^atfllS^TiftffllOSjKU: (A/F) . 
>7kfiTw. WVMJK, Afiafr if O-i- > v > 

a(E«UB«:tfcfti-& 0 ttzZom^ ECU3 0»:li, 
7 2 0° CAmzs*)l>Am^*thJ3t2>&mGLW:*>V~ 
2 7 t, X *)fflfr%?7>?ft& («£tf, 3 0° CA 
ft) *c^/i/^«Hg-*ffi*i"SBHgA-fe>*2 8 tiP&Wt 
£*U ECU3 0ti. in<b#-t>t2 7, 28frb<D 

^;v^flr-»tA»Lray»^7>^tt« (Git) air 
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[0055] ECU30fi. ±fSO$n < L/:#l<^ 
*jm/W7*4 < >7mm2 3, 2 4 i:J:»^ 

i, 1 2<Dmmnm<ow&i:%t^'^o 

[0 0 5 6] frlZ, *||fcO»«fci5tt** 4 ><D7X3 
h*B2*ffiv>TRW1-*o ^T7^S 
1 0 1 (:t^-7V3^^ 7f (J^TI G-SWt 
IB-To ) &*>2ti1zfr&fr&nfe2ti&o I G- SW 

-2>o Xfy^SlOllctl G-SWW>$fi 

*:C4:3WftfflS*t& :/S 1 0 2-^1^ 

< , 5 0 C8K tilM^oiS^aS^ftff 
20 i^o 

[ 0 0 5 7] ^ip^iS^^iaRIEHJa^-c* 

S 1 0 6MXf 7 7^S 1 0 77'S 1 0 

5 >^VT2«r#Hii--So BMm?J <y7VT2<on 

f 7yS10 6i:t, lIB^>f§>/VT2t»ttt 
£<h, Xf?yS10 7^5ttf 0 77'S107t 

30 «K«««t«ffl2. jftjAc«F# * i 

^f7ysio 8-cf±. R«/^n ioi^^ 

^^*IJ»t LTIi, t^*J: »9*D^ft*P I D«I»^«>A 
40 v>U TOJft^^tiiv^ ifc. 

[0 0 5 8] xt7ys 1 0 2 nr. aiHSflw* 

ft* 0 j:ojmm&^»±. bb^^ * -sfzmnwm&wx 
so arti ofc«jRatt2rt^siEE* f ^i:*o R*^ri 
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1 v^JMBE**** < &&?>-c\ 

■Mr/^Rewim ^ tan* 

[0 0 5 9 ] dOJ:?t:lIffl^>f^/VTll'SS 

«i>^f^ysi04 KTBWi/oun i <om*<i 10 

5 >^KiJSC*:*MWtl**BTAU 1 . «*Wt#B««l 

i o 4op2fflfi. aatio ) fir, jft*MttfR*mT 
auk i . jSL'xma e.igi tm&^tt 

z>t. at-vzts i o skt, R«A^ri l omu* 
Ltli, *) %\hti& P I DtWCfc Av» 

i6070-ft- h £H3 ICLfc^TRWti. 03 
(7)7D-ft- M± % ECU3 OfcJ: 

Ji:H)HU3 0 C° CA) tttc«&ftL9» fLi e & 
jaTOftWK*v*-c. WWW*****-* 

[0 0 6 0] if> XfyyS2 0n:tK^^l 
\<Dm*<< < V^^ftiUU ^t7/S 2 0 2 Kittfo 30 

^f^ys 2 0 2 -ei*. R*/^y i i <nm*4 s >r 

li. *t-? yS 2 0 3^3ttr 0 Xt7/S 2 0 3 TWU 

[0 0 6 1 J K^^yi 1 (Dm?J < >r&T 

DC* Wl/Wl 

3#$i±. K*^^n i oH^>r 5 >^*cj(5»3&»iR«;y< 40 

fILt, Xx-y 2 0 3 IZTF'irT y ~f\z i, tttf > ® 
e«liBTDC3 0° CA"C*0, 8»^H^6S 
AS*.*-*? y-e^io RJC/ouy i l^TDCiH 

TAU1=TPX (1+FAF+-) 
^:XT7yS 3 0 7 i:#fiL^ ^7>^ft-fe>to 
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tdc J: \ 

& o 

[0 0 6 2] R^^l 1 OH^>f 5 

DCi &iifc«T**LUr. Xr^S 2 0 4^1*, R 

ytli, Rfr^ri 1 (Dm? 4 ^ >?&TDC<DW; 
£\ ttftlftttftJHtt* BTDC30' CAK|K£3*U 
R^^ri 1 <D§g*>f ^ >^ ? TDC<t »9 fejifti"* 

[0 0 6 3] ^fcH. ±i£OJ:9tw!£$e$tt^K^^r 
ll^>f^^ JH k fcJS C 
^fFITA U 1 *nft-f2>?zfr(Dyn-?-v- h£gj4 IZ 
fctpW^o 1407n-ft"Mt ECU3 0 

[0 0 6 4 ] S?\ Xf^S301 -eR$UE-fc>^2 
«^Ra**tA 0 *:^f^S 3 0 2 l^frLT, 
0cO/n*;vx^) ^^aHBHE5SJRNe^J|[ffi$tL&o ^ 

[:^f7 7's 3 0 3 tc^LT. rtiRaw 1 ^aettaa 

5CBEPM3&*#ffl$tt*o *:^T7/S 3 0 4 ic^ff L 

S«WMBt^TP«S (1) »cj:i)»asit*„ 
[0 0 6 5] 

[Si] TP=f (N E , PM) ■ • • (1) 
frlZXf-y 7S 3 0 5i:^LT, «aoiS««jE«» 
FAEW^fttl^^o ^tc^-r^ys 3 0 6 tC^L 
T. 7t^S 3 0 5T*ffl**Lfcaa*liE«JSFAE 

;v - f - y T-#as ^ n « ^a*fa mis c fc*KEff 

»*WB««»^IHITAU^a: (2) JCtOff 

[0 0 6 6] 
[»2] 

XFAEW • • • (2) 



15 

(0 0 6 7] B407D-ft-h0^f9^S 
3 0 5 ^T*ai$ix&jatt«jE«aFAEWjrHSOi!LS 
^]Il^^t"gI5 07n-^^- Mz^o*v>Tl£9St£o 

ca] »K:«a»a**t-6 0 

[0 0 6 8] if, 7ry^S4 0 1t, 7KS-fe>^l 
7t:i !)ff<b^tt*fThwJ:i^<^y7 p i:J: 5« 
Wt*»iE«»K 1 £i£$E-r*o W««B80?&I«*&ttT? 

h >o±Tffl©7'; ^~>a 

[0 0 6 9] 4 0 2 tcr»jE«»2 «r 

R^-t&o *IIE«ftK2li. B 6 fc^t 7 n-*-*- h 
£3fe^v>TR5e$*L&o co7D-ft- hTti, ^14- 

^r^s50i i:TR^ri i (onmtJ * >^ 
aq&aistu xf7 5 o fir, 
7S 5 0 2TMU *ttBSftfc*WlJ**f ^ >7K^o*v>r 
DilW»eHTAU 1 £*fiEt& fc&0>4t 

■n i (nnt&m \ >mDCi ^ 6aft«-c*sa 

-g-ti. jB»Pft#^R|TAUl^jH<*&i:9^»]E$ 

?KR5e£*L&o ^oJdKlflEt&Sfiti;. R*^^ 
71 1 £>B§ * 4 3 > £ fr£ \i t\ RftjlB 2 

0 fcfc±£**EKJ: 5»«*»WftJtt&fc 

*»tt|IBTAU* t *<"4* J:^ IwRseSft*. 
[0 0 7 0] *§jE#ftK 2 (i> _L&0 «fc d Ct^i^V^ 

7ti. ^*»^»*w«i:T»iE«*K2*K^i-&^ 
•y^^MSMWATDCSO 0 CAOi 
>g\ «IE* Lftv>fc£<&«Rfc It 1 SrR561-^o ««• 
*I*RHH l^Ift^ix^i, J»»«»B#MTAU 1 fcffi 

J:-5^*|IE«aK2^/J>54«SrK56f 4 
fc, MP||tWATDC3 0 o CAX^^MMMX* 
iftijWWIIIITAUl^KftiJ:?^ 

>^*cBCTRja8ft*Cfc*»6, ift»»«FBTAU 
1 <7>*f H#ftK 2 *M»«W^K*^TRjfet* - 

[0 0 7 1 ] *L"C, l&VXd fc*liE*RK 2 StISte 
t5k^f^S 4 0 3^i*, a*»jE«*FAE-W 
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(3) i:l/:^TMU *;u-f>S:»Tt 
[0 0 7 2] 

[ft 3] F A EW= K 1 XK2 - (3) 
oftc, i207n-ff - h(7)^x'y7S 1 0 4 

O-**- h*fflV*TfiMB£RWt*. ft. XT?-? 

S6 0 1 , ei±x>i;/'ieMNe > "ft^WE&PM, 
•xVSJv^ST h w, f^N>/l l^Hi^^fr// 

io ^gc^aito ^yseoi-civ^^aeasN 

e. «A«E#PM. x>^>*ilT!iw, 

1 1 <Dmmt"( < >^^K^mt^fi> a^f-^ 

t\ JOSJVBHE&KN e i:«4R«BE*PMi:.x.>S>> 
tK^T hwt tt«*jflCjfc#JB*»Bt*/<9 * - * k ft 

-/7S 6 0 2 T*ti. x>y>MSNe^4 OOrp 
mBLt^SsK tftfct»tt»l**5*«:«5et-6o 
•;-/S 6 0 2 r*&»l*^5^«:«l5&t&Ott. i&i&Bft;: 
20 Ii««|<:3c5e$«fc^. jft^C«FJW*aftt*£«* , ft 

7S 6 0 2tYe s hfO£$tL« t J*x y 7 6 0 %\Z& 
frU Xx*7S 6 0 8T*a&R£SftfcH£jft5W*JH 
0 c o n s t 5:^7 Kl^KflHAU i^-f> 
£&Tt&o 77 p S 6 0 2Tnotfl|g$tL4t^ 
f-y^S 6 0 3 K«HtU Xt^S 6 0 3txn7 F 

30 t*o 6 0 3 -Cli. Yes 

f7^S 6 0 5 t:^Tl, ZsT-v-fS 6 0 5 "CH 1 3 \z 

s?ii^x>y>ingiKN e tm^&'xnno b s e 

7S 6 0 6 *C#trt^o 7T7yS 6 0 3 tno fc«5e 
$^k^T7yS 6 0 4 H#ff WR0M3 0 b 
KE« $ fLT v^* * PMtx>y> HIKft N E 

S 6 0 6 C^Tt^o Xf'^S 6 0 6"Cfi. HI O^C 

x > y >iST h w ^ t^/^vr i Ko-^m? 

40 4 5 >^tO#ttia^^*|jE«tf BLBSrJtfflL. 

7 7S 6 0 7 tC»fit*o lil 1 0 tC^$^L^^tt0tC<t 
x > y < ^ ^, ICOtitffilEl ^ B L B 

< ft^>o ^f^S 6 0 7"Ci$^i^B S 

[0 0 7 3] **jSfc<&®Bfc£v*Tfi. R^^n 1 
^it^-C^O-C, **iiBrt*cft#t 

so g««c^-c^o ttmm&o&mzx 



(10) &m 2002-242713 

17 18 

[0 0 7 4 ] ***0»«**KLfci:ftO*-f 3 >f £*££*K:<i:* K? tf "J *>*ffc * KiLI" 

f^-ht, B120 (a)M (f) ^fflv^TlttBJI- 4it#t»4. 

4,812 (a) Ttt, i>^VH(EafflEN e ^r^LT [0 0 7 7) i fc. SMJt } ) - >-C«lflP Lfc»frfc 6 . 

IG-SWyt> tO) SfLT^'b*' *H*fi<^^]S«:a«i-&c:t36«DrfiBt?*4o £<o»S\ 

OtS^ilffiNe LT&4 0 0 r pm^it-S tJSftffl *«»*T P *: V - >*S«Jt^*4 J: d ^K3et. S£ 

^ (m*> ti) ^tr*>ti4 0 io vmbtiz £7%titMfrm.iiz&cfzm&njEZ?f 

^ff^t, il2 (b) KTfi-fX o Km&^nfc& %I^±$*4^a6. ««a»*^#*i-4#»^**fi: 

wnu^<o *njfi<o^ff.-e»i. ^<D«M»«i*ia anit^-ciio tfmmm<oi&mzj: *k 

4o Hi 2 (d) tliK^A>ri l <DH*>f 5 *x*7c*!>. fflJSAv^j8fcJtW«i^*Jfi-r^ - t&XZ 

««LT. ^>ur«iSa««:Rtt"CS4#*S*ciflJi (0 20 »JSAv^U-^«^am^<b J fT^-i:^"ei, 

<K t2) +2>t. R*^ii/n 1 ©gfti^HftS K^lf UOS<fc«rl»ih-r4it^-CS4o 

Wo ffi*o^»iW»-e*iBI»1'0*j|§LB fc^r* -? tc. [0 0 7 8 ] **Jfc*WK«Ki5v*-t\ *S»«*l*iW»# 

R*;^ri ldSiA«"CIS< J:9^K^$fLTV>4o S«ilEI2 cD*7n-^- h<7)J*-r*7l 04tl07t 

i^H»LT*jtltO®S8TJi. EI*OH«A*^-r X ^;l-7fl&^gli^ 2 07 n --^ - h <D7» T y 7 

9 K^>7'^Iftitli< i 10 5^:1 0 8 £ fc. 6 x y 

SrtfcOff*tcSEE**i:$^:4ii:'rK«iSa«:|pjJi 75 0 2 1:, 2ftM*#KttB 2 7- * 7 1 0 5 

< >r*mi 2 (e) C^i-i:^ KKA^fl' «UJ^S»±7kffl-t 1 7 ^tL-FfLffiMI U 

rfii±Lr^4ttsgT-«ft3^«s*ftSrt^*A-r4o ^slal 30 [0079] <*2onst«>»i ^*js«t?i±. mm- 

&&*TfgtcLTv>* 0 i^ti, *HJ6©®IRT? WfcU R*^^71 l^Nr/^^I^U «£* 

ox. &xMt&Kitm+&m&hi&tt&z£#x fz 0 ttmBL^&mftmm* { *im*m&i±. 

fc, 111 2 (c) K^fi?^ jft2W^*B + fc/&* fc«>. «5RaKU#*1-&f**«fi-«:fi*-r&it^-C 

^±#htv^o [0080] *ujs^KTtt, ttm'*>i>*7<omm*'( 

[0 0 7 5] ±»OJ:?£, aHiaK^Ot:*^ 5 0 *C ^ > i tT, #*»Kfc#fflSnfc 

OlSHtcr, lOH^'f ^>^^ilAL> 40 »5K^frWttttttA»:«K (BL*. rt»EGRkE 

x, hi 2 (f) izm+£iiz&fcLtz&mitm®*n waw »a^+o*«^j«»*ifcrjiB 

[0 0 7 6 ] ^HiSO^-Cfi. S«Jfc^ h -f tlio 

*c4 4.td^2jci*j|«*gS^L"Cv^o *S»ft"t?«i. [0 0 8 1 ] Il407o-ft- h *rfflv»T*jK^^ 

fetL-5»^ »*t^7«raft«»1"*ii:t?iR*«Ka* S 7 0 1 KT, R»^^71 1 ^iftii^ft$tiT 

ft_t£iJr&o ^(Dtztb, KftiR*J:#aft*#»«fl- ^-6*»5^*»«3eS*L& 0 :^T% K^/^71 1 Oil 
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4 $ yyztftth-rzo fit, xf«; 7S 7 o 3 -cii. 
1 2<DBWkm?j ^ >^£i££-f£o mi s^ti^ 

[0082] :<7)J:^:> »io*i*«^i5^rSf«;^ 

;vri 2«rW»-r*£fc-*\ rtS&EGRS:£iiJQ£^T 

2<0^*<-f 5 >^[:^C^IE«FAEW^fai LT 

IBWICIiH— ©»**#LTRW*»*U 

[0083] if, ill^77yS4 0 ltt^-r 
y 7 S 4 0 2 Ttt. » 1 OjOS«H*UlijE«»K 1 , 

1 2 OJIMflrtVh $ tt*Uf , /h $ tmzWifc 2 ft. »P* 

mmzmz-tzm-?, —&<omzm^Lx^h 0 z<om 

ASEGRfi^igJoU «*3^»fbi-4i4:*l»jhi-& 
[0084] *1 0*ift«^i3V>T»^ 

[0 0 8 5] *|UWIfci5V*T, »2^<;l/m?g 
lid 1 4(^)7n-ft- fflSU Rtt+io 40 

[0086] <m<ommi>^\z^m<o^z<omM 
mmtfrZo m2<omtm^\t. s&lwxi 2<om 

9 A 5>^*Rfti-*»l=, »jRaifr*fc»fflS*L*«fc 

t*£fc*BM* Lfco R«^7l 1 OH 

*-^9^y**R»tSJ: 9 KR56U £*UCJ: 

"Ctt; KJR/^n l oga^^f s v^aASitrv^ 50 
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l£2 0° CA) gMt:K^^WB*t*J:?Wf 
[0 0 8 7] a*. Sf^^^l 2* f H#LTiBf£*> 

fWCA^ri i 2 t^m^icm* 

L T v> * JfflWtf** < * * J: 9 KKS L X 6 ffiH^ C T 

4 $>y*mnLtztz izjsmmtt&zm&tsiE lt^ 

[0 0 8 8] i^U»LT**ifi«-C»i. ±&<D±7 \z 
g^/^y 1 2<9^>f ^ V^StR^'O^I l^H^ 
>f 5 >^«fc 9 2 0 Q CASS51^fi8^l£«-r^c: t*c 
tiC^^^l 2 ~>V >^fctf*ar(HLfc2R 

1 2 <&B!*>r < >^<7)IS:^^i:oT> R^^un 1 <o 

J6«|-ett«^<^n 1 cDgH^*^ = VT, tit 

»A;vyi20iSHHr/^VH, ilfift*ltl«»9F 

-C** i: LTRM«t4t-5o 

[o.o 8 9] i^T, mfflkzmwi-z> 0 ecu 

^>o if, HI 7O7D-ft-F^v^»C0 

7 > ? ft&mzmmzftzyu j±x$>z>o t-r, * 

f 8 0 1 KT> ^7> + >^:it)x>y> i#r 
|g» $ ftT * h i > > OteiS L fc a^*CB3fe 3 *i 

SN e ^^[Heifc^ LT, 4 0 0 rpm, IKlil 
0 0 0 r pm^Ix./:WJ^it^^o ZZX^ ^ 
>^>EHEaftN e#4 0 0 r pmiaiTV^v^ 
[:ii7f77'S 8 0 2--ittfo ^f^/S 8 0 2 tM*. 

teiS^^^Jffli^ it, i^/^vri i 6DH^-r $ 

^pj^^;u^^-f ^ >?mm2 5 a ^JiH^L^v^W 
-Y ^ >^^, iilf^BTDC 5° CAJC«*M»wH 

[0090] v&Lswyi 2<om*<< < >rimfimtz 



(12) 
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s tifzBM it* i&vmmztt 2 * * »f si e g r tra 

&TNi> «*an»=+»4jB*^*W«AS«ii: 
^tSf, **^Jc**ii***HC*r^*SftjilS* 

«itt^rt*wBB Ciia6TE G R ^t^g»fcL 

[0 0 9 1 ] ^f^S801 KT. *&S>a*55T 

L^rfc«g$^^»^tCf±^7^y 8 0 3^ittf 0 * 
f-^S 8 0 3 "rtt»«EJ^«*<K^*ffftf*^*a: LT 

tet^^f '^S 8 0 ^f-^S 8 0 4 

Av-yyS 8 0 5-^ttro ^f-;yS 8 0 5TNi. 

v > 1 l x * h m £b*b<d -e * * £ *t 

ffi&m&Jzt IT, 8 0 0t:£lJL-e*i9. 

^v->tiT, 5«±-c*& 0 m 

[0093] ffifcWffl<S)ftx$>z>h, 

S 8 0 6^31^. *-'<7 7 7M»**?r**&o <>< 
^y^WWkli. EGR^*£#*/ca6^fiHJfflT*& 
5EOEGRiW»t|i|-<0IW«l-e**o r 
;vn 1 2 fc^ntt^B^L-cv^Jdim 

tzmatfrx immmn kbka s-** £ k * o r «s« 

r*o flT, MKZTG&fe&l 9«Mit:MLT 
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hi>. E G R»*»: J: o T*ft*:»Hl S *«H C * 
[0 0 9 4 ] 1 

2 t^>**«nt»5e*j**jaT*c^o sr. 

H^-Y^^HILT-fe7h$n^o -I6\ 

k^atdci o° c Abuser** r^^> 

£CTNi, 7 yi: J: -6 

/l 2 tlflLT*-^ *:/fi£K5er&-£KJ:* 
EGRM^JiLTV^ 0 f LT> *&»f^t>ff^B# 

ya^#itLriiA^ft^ 0 egr £ 

[0 0 9 5] BfseWFHKD^ffaLfe^&tcrt. ft 

JKHC^^<fcRJS^J:oT?iKb$it*^"C. EGR 
»*»zJ:4**HC^iB:*»**-£*t L4rv» 0 

^-T^o HI 1 3 Hi. T>^-^ y 

■/•J»o-9-r;w-^>-C*0. -^r^ys 8 0 9(7) 

c:o$U^iT*ti, ^<J9S**cj: 1 

[0 0 9 6] sr. W^HO^w^trftJKA*^ 

^L^^«b. y^a^EGRHMffW:^ 

i:E^a^$tTLi9o «S«Srt"C 
<DM8ttf&7Z. Z^tZtzftlz, (H(;^ri 1 OBB^-T 5 

^■^o ££>MJE£*fc ^ kT% l 
§3 # L 3t k # o K a * FrJ ± $ *> - t *f -C # S O 

[0 0 9 7] ZbiZ^ SMR/t^y 1 2^^^ ^ 



50 
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ffi$JxTv>ftH*jF** M&mfttiRjl»t6t<D 

£ K^iJIK fc K+»ft »E iit^li. 
[0 0 9 8] ETF\ HI 8(7)7D-ft-^ffl^-cr 

9 o i<3te3fc*ffi"*o :o^77/S90i 

>y>@glSN e ^<3*£P;jciST h E C U 8 0 F>9 

©RAM*?)»tf|fito *LT, ^f77'S 9 0 2T* 

^>f r/^VT^H2 l tzm-f^y rKg-^Tiafff 

S5v*li^»ft«K§*Hl*>f S V^VT2**gaiBB^>r 
3 >^VT2 k LTBBfeSfU JS*J-£E**/hSv^I^jl^i 
«<0E«IH*^ 5 >^VT2 U1B:£3*l*o 

t> R«»a^|pj±-t- * <0 K#SS k ft a J: o * 

[0 0 9 9] ^f7^S 9 0 3 KT. g^T>^ 

-??7*ULT*8t#fcJ: 9*«>&o g^T>^-^ 

Mfi^t^t:fHt Sit ^"C i ft v so-c, 

7M:ULT<£>l&£-e{i. i2 2DTf-7';yoJ:M:, 
^ftffi-f^o -Tft^^>. 0^»ANe«l < ftoTc 

(MR/^^i i (om?J < >^tm^^y 

#+»tciifte>ftv^ 0 *>x-k. K«aa**ini±-fri*^*is 
<fto^a^tc(i\ g«7>f-9^tuLT«:*i 

[0 100] £<bK. H2 3^t^y^J:^:Si 

tcj:*ur, ff*niffi«ib*«';->ft«a^*Sft«[K:R 

ffl«lfc*«y y^ftli^/hSftttfcBbeS 
tt*o tftfr*>> £«tt#'J->T*SKMB#*5ett 
OTMrt-ifcfcfc* r>* r -9y7 r *ULT«r*:*<ll 

[0 10 1] tfc. EI 2 4 0^*7fc*1-J:?K»*C'< 
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1 OKATDC^e>OjSft*tc36^T«jK2 * 

«f«a2tt/hS4«^l45es^ *£ftSftfi-e&* 
tJ^#ft«»2^t£^$tL* 0 £«>ft»2 feffftl * 
H*fc §17^-77 Z/fiU L T ^ffllE-r * 
jE«»-C**o -^#®:2ti, KJC^ri 10g§^-f 

10 K»**K:i8£T«R2 SrRJcUTt A^o 

[0 10 2] ft*, £<D«R1 is -fctf/S fcl±«R2 * 
i2 2rgSt^il7>^-7 -^lULTWt^ 

ygu l t *mn it «> 

[0 10 3] f LT, Xf^S 9 0 2KTR5e$*L 
fc. K^;i/71 1 (DBmm*^ ^ >^VT 2 *-f 
y "/S 9 0 3 UTK56$^c> BI7>/-7^1U 

20 >fV H t IT, IMIStaoT^^glHM 
^ >/VH 2 SrRSeU ^;V-^->^^yf *o 
[0 10 4] Jtyjh^L/clHl 8 0 9 [:t 

DftfasSn^TV^-^ y y*Uftll±, ^7^5 8 0 3 

^* Jt T t± h ^ ? SEft***: § V/ *tz *b \Z J. > v > <7) 0^ig 

IWIfl, *OTflPi-*o -f ftfc>*>. 

\z\t, y 8 0 8 icr^Bf^lSriS^L. 

ys 8 0 9 i:T7>/-7 ^ ^WfllSrltlTLr*^— 

[0 10 5] »*«ftLTi5C,r. »»* 

4kWm*2&fLX\**Z:VtL&. y 8 0 7<0flJ^ 
^53c (NO) $tiT, 8 1 O^sltro ^7 

40 *«5e1-£o --T% #.)H*»!««1WI»4r|lff LTv»ft^ 
fc*05g$tt*i:, 8 1 0O*iJ5ei±53e (N 

0) £ftT. ^r^S8 1 3^51^. 

Hfl^^^ii^JS^ttSi:. ^f7^S8 1 1^1*, 
^® SiJ® ^5>OitOtU»^ <OWmVm ^7U 

S8 1 lOtlJg^ (YES) ^7^S8 
1 2^jttr 0 

[o i o 6] rs 8 1 2 KS-rJSUftBttflW 
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1 4 \zmi~*v7K£ 19 §^§^^-f ^ >/VTl^iI 

tf. ae*Rfcist 71 1 ogin^^ ^ > 

1 *>R5E#fi£ t » PMi: igi 

[0 10 7] ^t^S81 1 KT. 

7S 8 1 1 0«3Ett53£ (NO) 3*tT. *t^:7S 8 

vt i tftji^^n 2<Dgmm?J r//vHi^fc 

[0 10 8] *«fc«0«*Wl«W»^ov»-CR 

tt. R«A*tt#*fi:Lfcfcft40^ »»a»*o* 
(itf^SJg) jWWfcRRBLt-e* 0 > 

««tt *<vBMJf* fc* i **K H C 2f J* ^^BMfcBUB 

•7 "/JBH^RSeK «£ £F<3SKE G RM^'M^ L£v> 0 
[0 10 9] i fz, i»*»l»»l«Pi:ov»ttt, HI 2 
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r + - h -e I* # i t a 1 

ffrLTK9!«:«*frU *4*»#*R9!-*&o AT-!?? 
S 2 0 2KT#g (YES) 3*L£fc. ^f^S20 

*o mm&fflXlt, «*HR*tW«F tmgSrRft/'Oi/ 

r i i aw*-*-* * * < >^K«*«*aai-* j: 7 kr 
ioB8^-r $ >^*%jjfsaHiBa#L-c»H- 

**lUai-&J:9KR5ei-*o JUW&fcli, ?l»JO 
10 Ty^KlfcLr, ft»*»l*»FtmgS:lft*i:t7 

[0 110] ^Oi^:lfiW^Ftrag^^t 

1 l^'J7M^/h$v^:i6;:, »*ai»^^««SS^ 

tiiR^ri i ow^>r ^ v^cam^pjai-* j: d 
[oiii] o^n, ja±oj:9fcLTW* 

1 <OEW.m^^ < >7hW&Wf\ 2 (DEW: 

[EI26<£>*'fA^-h £ffiv*TJB.TKR9Tt"&o 
[0 112] 0t:TK7^fAi:J: ^ 

30 ^HseRcRse.^tt&o »%>wri 2\±, eg 

l± PR^SSS 4 1 Off ^ t ^:^EE t <0H£E^/Jn $ ^ a6 ^ ^> 
-M^yy**RSLTfe«*^«:*S*art*cWfRA 

$«:t«t^^o f:t% 2o^ 
^>^k xBMJf* zmmmftizm c&&2> ztizx^x 

^^^>/VHIi, fRfty^n lOPB^^^V^VT 
tl^T>/-7 y ^iULT t tcJ:oTR5E$tLa 0 
40 [0 113] f i>3/>n«**Ne*««jLtf4 
0 O r pmt4ri«a t 1 [CTx > s; >Otttt*T*« 

>^>»iP7KiaThw3&*9f^SJKIEH"e**fcx 
^TDCiHl^^tiTATDClO' CAi:Rg 

sit*. &'xmme i g3&»a*i$ii*fc. «&«^««c 
eft** 1 , i^^uri 2^ga#$nr4a«o«s«Sia 

50 ffitCJtLT«fe«ajS^S5<^$tL^OT^a»*0 
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[0 114] K^^rogl*^ ^ >^VTtt&S!if3W 

§Os 2^^^f ^ >2 r VHIiB«7> 

^-^^fULTJ-l 5° CA, t*t>%l 5° C 

[0 115] i> 5^ &Br3ei*IB©3W8iiLTWF 
S!lt3fc&afc. B^SK*^«S^Sk^8 o or 
«JRU4*<0T. ««il.jfc#*»j*aLl-*. 

«3H-»»WPMTAUSr«<*jE (*WMr 
**MMtjE) LT^JtA/F*V 

^ e a «»«i*i»mTAUtt. R«^ri i^bb 
r i i <om*4 5 >^vT*«K«;aji*iPi±$^-*^*5) 20 

P4TAU£@<*§IE1-* 0 

[0 116] ««S^iaK**8 0 0t8ST**-&»^ 
**a» + ^*«H C 2f * OR* fc BtfbR 

* bSS £ J: o T JMfc £ * * * * K li > ttiKfflttJfc 

»£\ git Clfc ITii 0 ^v^T« 
tt«*rft5frffc3*&£fc BfSfflt 30 
3 3&»fel**J t 4 t^li«**«3fe****:<)^K*^<A'r 

Otl«IflOE*^KSEU& e ZOtzto. ft 

\z*z*mK&?zz fo-ti-ho mz, 

[0117] ffl5foi>7i 2<offl?<< < y? 

vhwu s^yi 1 <Dm* j < >rvr tsmr> 

71 1 OH^ >f 5 >^VTtlg»TDC J: 0 4Mt4 
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g^T >/-77 7*U L T Zffife? ^ 7 > 
/iVtlt, 2 0° CACK^L, £*U::2£«^v>T#«t 

[0118] ^it 5Jcr*«t^*JH««W«iW*T1- 

* tjftiWWHtf i g*f$SI t 6 *X\Z®i*\zmft<D*'K 

>^VTt»ftA^ri 2<Og/!*-f ^ >^VH£liB#£!] 
t 5Kisi/*Tia2 GO^-TA^-v-hOi:^ y 
»»:a*o«1»P*:a»LTtfi^L^ «««!» 

[0 119] *HJtfflfrtt. Kftitetm^KiiB l 8 
^f7ys 9 o 3 tz. n«ttB«ia#8iiai 7^7 
D-f-t-h^f7/s 8 0 3 Kx^mw&^f-rh 
fr*mm-rz^mz, *&mftm&m^m±ftmmm%i 

[01 20] (*o<ft<z>Siifcffll 1 ) *H*fc00-eid\ «3 

k * v^tiTO m 1- * ««^ffitftm#a 
tffiiLx, nm®tM<Dte&mi l zz<Di&mftm&m^mz 

[0121] S fc. cio»att»lfttt;#Sii. Htc^S 

i>^>»»«Oga»H, MSSTha, ^>>*> 
[0122] (f^ffiO^ 2 ) » 1 , * 2 , 

«) nufc"C*l, «2, *3 0Hlfe^SR|«OA 

[0123] *i<oiiJSwnc^v^r, wi^ri i<39 
i-«t 9 tcft^/^^y 1 iov7 hfi*/h$ < -r>&o 

h*n±. a»^ft**a*c44o 
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[0 12 4] iOfcS/^^'J "7 hfi*vh£ <K 

[bbi] *$kw<ombm$m 

ho 

mm 3] *i©aio»ii:^T, «tti*«-i$jH* 
mm 4} mi<omm<ommz^x. sMmnT 

[BIS 5 I gl^ft«i:^T, *KE«»FAE 

mm 6 j *iottogim:uv»T, mie#sk2^ 20 
. mm 7] t$i<Dn$&v>mmz&^T, R*;^yoH 

mm 9] mi<om&<oj&miz&\,*x. *<xmme i g 
^fan^ft70"f^- h Q 

[M10] f£ 1 <D%1&<D : j&m^&^X , yg&J*)W7<D 

ffljE^s:^ b l b zMmi-ztzftcomo 30 

[III U *2^ltl6^»ffi*cijv^r. «iE«StFA 

Ewtgffit-^&st^-r^n--?-*- h 0 
[hi 12] ii omto^R^s ft* ti^^^f 

^ V^-V- h 0 

[in 3] gioi»«it:^^T, &**'xmm 

t-6^I^t7n-ft- ho 
[iI15] *2 03&860»B$K*5v*-c\ R^^vro 40 
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[BI1 6] *r<Di&<0$ki&<OMBK&\,*X, sOuy*)? 

Nasi 7] s&3**fcWo*>r >o7n-ft- ho 

[BS1 8] *3*Jft«OT>^-9yy*ULTlB!3e 
(7)7n-f ho 

[BG1 9] »3HiSWlOBR^:iiKO£E*i:lie^JSi: 

[hb 2 0 ] m 3 *««o«ftaKoBEa t t 

[§12 1] »3XMMORft9»OfiEA^lDi:^4KM 
[BI2 2] l»3*Mi«OB«E»K*ttK:i6tTR3es 
[B1B2 3] »3*Jft«Offi«Jfc-^i:TB*Tvr- 
r o 

[B12 4] »3«*««>»jR;^roaA*Kj6i:T 
gmr > 7 * :/i£*iiE-r * tztixote®. 2 

mm 2 5] *3*iiii«o^*«t^»«ffi»a*:»+ 

7P-ft- ho 

[BI2 6] *3j8»«0«l«l»ft«:Si-^>f A-f"*- 

ho 

2 
3 

1 9-«y7^ 

1 1 ••♦'SBv^^ 
1 2-»*/<>u^ 
1 8--f >'7x^, 

1 $»*&'k'f s 7r. 

2 o—xuy hn^-tv^. 
2 1 ah. 

2 2 AH. 

2 3-»St«nT8g^;ur^-f ^ 

2 4-Sf«i«WK^r^-f 5 >^««. 

2 7-S$et-fe>f, 

2 8-EHEft-t>*. 
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F*-A(##) 3G022 CA01 CA02 CA03 DA01 EA01 
FA06 GA01 GA05 GA07 GA08 
GA09 GA11 GA12 

3G065 AA04 CA12 DA04 DA15 EA07 
FA07 GAOO GA01 GA09 GA10 
GA41 HA06 HA21 HA22 KA02 

3G084 BA09 BA13 BA15 BA17 BA23 
CA01 CA02 DA10 EA07 EA11 
EB08 EB12 EC02 FA02 FA10 
FA11 FA20 FA29 FA30 FA33 
FA36 FA38 

3G092 AA11 BA04 BB01 BB06 DA03 
DA12 DC01 EA02 EA03 EA04 
EA07 EA08 EA13 EA17 EB02 
EB03 EC01 EC09 FA08 FA15 
FA18 GA01 GA02 GA04 HA04Z 
HA05Z HA06X HA06Z HA09Z 
HA13X HB01X HB02X HC09X 
HD06Z HE01Z HE02Z HE03Z 
HE04Z HE08Z HF19Z 

3G301 HA19 JA12 JA21 JA26 KA01 
KA05 KA07 LAOO LA01 LA07 
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